Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


IM '' 'l^' ll/l*  II; 

f 

K 

cv      ^ 

c         <"■    «    tc 

f  1.' 

^     V 
%    V. 

•■<■ 

■T     : 

<  iX       -    tc 
t  v*_     ^    CC 

t  V  <t     >  CC 
c  <:<         CC 
C   t  «C         CC 
c  «.  «.       ce 
«:   J  «       CC 

r      C      a.      * 

//4 '^  .? 

< 

1 

'' c       « 

i  1 

I 

%     %:    i 

f  ft 


\  5 : 


t,    t 


-*  »  ^i,  1.  Iw 


lAii^»i-j  w  li^td^n,   O, 


918 


,.      — f    "  /^ — ^       — ^ 

/^;^^^*<^t6Jl  F  P  O  R  T , 


OF  THE 


COMMISSIONER  OF  AGRIOULTU] 


FOB 


THE     YEAB    187S 


•^■^^^^■^ 


7'   J 

WASIItifGTWf: 

GOYBBKMSNi; 


SIFT 
NAZIN  SONS 
AMUtT  \%  19M 


CONTENTS. 


Page. 

Report  of  the  Commissiouer 3 

Report  of  tho  Statistici<in 9 

Report  of  tho  Entoraologist 112 

Report  of  tho  Chemist .• 138 

Report  of  tho  Botanist ^ ^ 159 

Reclamation  of  waste  lands 179 

Microscopic  investigations 1 188 

Inflaenza  in  horses 203 

Fish-caltnro 248 

jl  hundred  years'  progress 274 

Silk-cnltivation ,.  304 

Forest-cultivation  on  the  plains 315 

City  milk-supply 332 

Progress  of  industrial  education ,,  343 

Recent  rural  publications , 398 

Teets  of  Department  seeds 407 

Organization  of  swine-breeding 423 

Recent  facts,  (agricultural) , 433 

Fwm-experimente ,..  454 

Digests  of  State  reports : 

tndiana 462 

Illinois ^ 471 

Iowa 476 

Michigan 480 

Missouri 486 

New  Hampshire ^ 490 

Ohio 498 

Donations  to  the  museum 512 

Index...- 513 


4  AGRICULTUEAL  REPORT. 

standard  of  knowledge  which  now  distinguishes  the  other  professions  of 
life.  It  is  gratifying  to  know  that  these  institutions  appreciate  the 
effort  the  Department  makes  to  co-oper<'ite  with  them  in  the  promotion 
of  a  knowledge  of  scientific  agriculture,  and  promise  to  communicate 
promptly  all  facts  which  may  he  developed  by  experiment  or  otherwise, 
and  which,  through  its  instrumentality,  may  be  published  for  the  infor- 
mation of  the  whole  people.  The  monthly  publioations  which  emanate 
from  the  Department,  and  which  are  widely  circulated  among  the  agri- 
cultural journals  and  farmers  of  the  country,  keep  them  advised  with 
regard  to  all  valuable  facts,  or  even  plausible  theories,  which  tend  to 
enlighten  the  public  mind  on  agricultural  subjects. 

A  careful  study  of  the  organization  of  this  Department  has  led  me 
to  the  conclusion  that  its  component  parts  are  judiciously  associated 
and  admirably  adapted  to  the  promotion  and  care  of  the  agricultural 
interests  of  the  country. 

The  Chemical  Division  is  constantly  engaged  in  the  investigation  of 
subjects  of  vital  imiK>rtance  to  the  successful  and  economical  operationa 
of  the  farm.  Mineral  fertilizers,  as  they  are  found  in  various  localities^ 
are  analyzed,  and  their  comparative  values  are  ascertained  and  iK>inted 
out.  A  knowledge  of  the  intrinsic  values  of  vegetable  and  animal  ma- 
nures is  of  the  first  imiK>rtance  in  the  economy  of  the  farm.  To  know 
the  constituent  properties  of  alkaline  deposits,  ammoniated  bone,  and 
49imilar  substances,  greatly  conduces  to  their  profitable  use.  The 
comparative  value  of  plants,  as  the  same  may  be  found  to  contain 
substances  useftilly  employed  in  the  mechanic  arts,  commands  the  atten-^ 
tion  of  this  division  whenever  there  is  a  prospect  of  the  development, 
of  any  new  branch  of  enterprise.  ^The  increasing  correspondence  with 
this  division  of  the  Department  very  clearly  indicates  a  corresponding 
increase  in  the  interest  which  the  farming  communities  take  in  the  scien- 
tific phase  of  their  art 

It  is  the  province  of  tl^e  Botanical  Division  to  give  attention  ta 
inquiries  for  information  on  questions  relating  to  practical  and  eco- 
nomic botany.    Many  of  these  questions  relate  to  the  nature  or  quail- 
I'es  of  various  plants;  sometimes  on  account  of  their  prevalence  as  weeds^ 
''hich  threaten  injury;  sometimes  on  account  of  grasses,  which,  in  cer- 
MvL  localities,  intrude  and  extend  themselves,  and  which  the  farmer  is 
'.-  -» 'iss  to  know  whether  to  ^gard  as  a  friend  or  foe;  sometimes  iu 
..i  o....r  ^^  plant«  -^^''^^  'mvr  -v^n  8upi)osed  to  be  poisonous;  often 

.-n^ir..i.     ..,rxmt>nf  -  ^  vu^iok^  ocst  adapted  to  particular  localities, 

.,.    ,.*h  .  .»     ,.-,.,.inaf.mn  oor^ain  plant s  which  furulsh  fiber  of  a 

•  •-'  •  ••  ••'    I  '    «*i.^' or  cordage;  answers  to  which 

»••  •  -  •'       -w  cm  ^fvnbooodxu^  sjl  Knowledge  which  he  may  turn  to  a 
.....    ..      Profitable  account. 

»  -.•*>  -^f  Entomology  covers  that  great  and  increasingly  im- 

'  'i»flects  iujurious  to  vegetation.    There  is  no  subject 
..--    '-if  f.  -.    j^  «n  •mnr»>   ^v'^f),  pnH  in  wbip^i  ""ijft  appreheusions 
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arc  so  mncli  excited,  as  that  of  the  depredation  of  insects  upon  bis 
growing  crops,  fruits,  and  vegetables;  and,  strange  as  it  may  seem, 
there  is  no  other  about  which  he  knows  so  little,  and,  therefore,  against 
which  he  is  so  helpless  to  make  provision.  It  is  the  province  of  this 
division  to  point  out  such  insects  as  are  injurious — their  depredations, 
their  habits — ^liow  they  may  be  known  by  their  works,  and,  in  some 
measure,  suggesting  remedies  for  the  evils  of  which  they  are  the  cause. 

The  Horticultural  Division  contributes  very  largely  to  the  gratifica- 
tion and  satisfaction  which  the  public  derive  from  the  workings  of  this 
Department  To  select  the  best  fruits,  and  improve  them  by  hybridi- 
zation— to  note  the  x>eculiarities  of  varieties  and  their  climatic  adapta- 
tions—is part  of  the  work  of  this  division.  There  is  no  other  existing 
influence  which  can,  with  the  same  facility,  collect,  for  the  benefit  of 
the  community,  the  choice  fruits  and  plants  of  the  T^orld.  All  officers 
of  our  Government  abroad  take  great  pleasure  in  furnishing  the  De- 
imrtment  with  anything  that  is  new  and  useful. 

The  Microscopic  Division  is  growing  in  importance  in  a  measure  com- 
mensurate with  the  discoveries  which  the  power  of  the  glass  is  con- 
stantly developing  to  the  seeker  after  knowledge.  To  know  the  nature 
of  rust,  smut,  mildew,  mold,  and  kindred  causes  of  vegetable  disease, 
is  the  first  step  toward  preventing  their  effects,  so  detrimental  to 
farmers  and  fruit-growers.  The  microscope  presents  these  so  plaiiUy 
to  the  eye  as  to  remove  all  doubt  of  their  nature,  and  leaves  nothing  to 
specidate  about  but  the  means  of  prevention. 

"To  procure,  propagate,  and  distribute  new  and  valuable  varieties  of 
seeds  and  plants,"  is  the  work  designated  by  the  act  of  Congress  for 
the  Seed  Division.  With  the  foreign  correspondents  and  the  agents  of 
the  Department  in  most  of  the  counties  of  the  United  States,  it  is  con- 
stantly kept  advised  of  everything  that  is  new  and  useful  with  regard 
to  seeds,  and  the  climate  to  which  they  are  best  suited ;  and  these  are 
procured  and  distributed  among  the  fiarmers  of  the  district  the  location 
of  which  is  adapted  to  the  quality  of  the  seed ;  and  thus  all  that  is 
excellent,  fruitful,  and  profitable  is  put  into  the  bands  of  our  own  peo- 
ple, who  measure  its  value  and  profit  by  its  use. 

The  Statistical  Division  is  engaged,  through  the  instrumentality  of 
perhaps  six  thousand  agents,  in  collecting  current  agricultural  statis- 
tics, and  utilizing  all  the  statistics  of  governments,  associations,  and 
corporations,  foreign  and  domestic,  so  far  as  they  relate  to  rural 
economy  and  tend  to  the  advancement  of  American  agricultural  in- 
terests; and  this  information  is  published  periodically,  whereby  the 
fanner  is  duly  informed  as  to  amount  of  products,  the  merchant  as  to 
their  probable  value,  and  the  mechanic  as  to  the  cost  of  living. 

The  Library  of  the  Department  is  peculiarly  an  agricultural  one,  in 
which  are  collected  the  published  discussions  and  studied  wisdom  of 
learned  men  on  agriculture.  This  is  turned  to  a  most  profitable  ac- 
count by  all  those  whose  duties  in  the  Department  require  their  inves- 
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tigatiou  iuto  agricaltaral  subjects.  Here,  too,  there  is  supplied  the 
current  kuowledge  aud  experience  of  the  day.  And  while  the  services 
of  all  who  are  competent  are  constantly  brought  into  r^uisition  to 
make  up  the  monthly  publications  of  the  Department,  all  information, 
foreign  and  domestic,  is  thus  utilized,  and,  through  the  instrumentality 
of  agricultural  and  secular  journals,  is  put  into  the  hands  of  the  farm* 
ing  community. 

It  will  thus  be  seen  that  the  framers  of  the  organic  law  which  e^;ab* 
lished  Uiis  Department  wisely  foresaw  the  necessity  for  making  x>ro- 
vision  to  promote  and  foster  a  great  interest,  which  those  who  are  en- 
gaged in  it,  because  of  the  isolated  nature  of  their  employment,  could 
not  do  for  themselves.  The  whole  people  of  the  earth  are  dependent 
for  their  existence  upon  the  products  of  the  soil  -,  and  every  improve- 
ment which  tends  to  the  increase  of  those  products  multiplies  the  wealth 
and  happiness  of  mankind  to  a  degree  greater  than  any  other  opera- 
tion of  life,  measured  by  the  much  gi-eater  number  of  those  engaged 
in  it. 

The  operations  of  the  Department  for  the  past  year  have  been  en- 
larged commensurately  with  the  increased  ax>propriation  which  it  was 
the  pleasure  of  Congress  to  make  at  its  last  session  for  the  distribution 
of  seeds ;  and  I  speak  advisedly  when  I  declare  tiiat  there  is  no  part  of 
the  work  of  the  Department  whicdi  is  so  unqualifiedly  approved,  and 
none*  I  am  sure,  which  w(»^ks  so  large  a  benefit  to  public  interests. 
The  farmer  has  no  means  of  acquiring  a  knowledge  of  tlie  existence  of 
improved  seeds,  nor  of  obtaining  them  if  be  had.  It  has  been  a  special 
employment  of  this  Depaitment  to  seek  and  obtain  seeds  of  a  superior 
quality,  appropriate  them  to  the  climate  best  adapted  to  their  profitable 
use,  and  place  them  in  the  hands  of  the  careful  cultivator,  upon  the 
sole  condition  that  he  will  correctly  advise  the  Department  of  their 
success  w  failure. 

Bamie  and  jute,fibrous  plants  which  pronuse  great  value,  have  recently 
been  introduced  into  the  United  States,  and  to  some  extent  have  been 
distributed  by  the  Dei>artment  in  the  Southern  States^  the  climate  of 
which  is  alone  adapted  to  their  successful  production.    Of  the  former, 
Mttle  progress  has  been  made  in  its  use^  because  machinery  has  not  been 
nveuted  by  which  its  fiber  m^  be  separated ;  but  its  value,  in  view  of 
ts  fineness,  strength,  and  beauty,  will  yet  command  an  exercise  of  in- 
genuity which  will  make  its  culture  a  profitable  industry.    The  latter 
las  already'  taken  its  place  in  the  uuinufacture  of  carpets  and  other 
^i^rics  as  a  substitute  for  cotton^  wool,  flax,  and  hair.    Each  of  these, 
•iay  safely  predict,  is  destined  to  occupy  an  important  place  in  the 
\nnts.  i^([  manufactures  of  this  country ;  and  it  is  not  the  least  im- 
.,"  .t»i*     msideration  that  they  may  serve  largely  to  diversify  the  crops 
'^  t.^uthern  Sf*^^^^,  a  subject  which  has  commanded  much  of  my 
'ion  b^^J'^i^se  u    t^v  ^oTivir»tioy»  '^^  ^^f  ^na^v  benefits  which  will  re- 
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It  has  been  my  parpese  to  aceompliA  all  the  w(^  of  tiie  Deimrtmait 
through  the  instramentality  of  its  imme^ale  emjploy^s^  aad  it  affords 
me  gieat  pleasure  to  say  that  they  are  quite  e%&al  to  the  task,  ami  are 
now  so  completely  erganiased  as  to  reg»re  no  terther  akl.  Special  sub- 
jects sometimes  present  thefflflehresy  and  so  eonoern  oar  agriealtaral 
interests  aa  to  require  the  eonsidecation  and  diseusction  of  the  profess- 
ional scholar^  and  under  such  circumstances  I  do  not  fail  to  brtog  into 
common  Jkm  the  fruits  of  their  iritody  emA  learning* 

I  should  not  Ml  to  note  the  marked  change  which  has  been  wrought 
during  the  past  few  yeais  ia  the  appreciation  which  all  classes  of  society 
now  bestow  upon  the  principles  itf  seience  as  atH^l^^ble  to  their  seTeral 
employments.  Congress,  keeping  pace  with  this  expression  of  public 
sentiment,  at  its  last  session  made  a  liberal  appropriation  for  '^a  system 
of  observations  and  reports,  in  charge  of  the  Chief  Signal-OflScer  of  the 
Army,  for  such  stations,  reports,  and  signals  as  may  be  found  necessary 
for  the  benefit  of  agriculture  and  commercial  interests,''  thus  responding 
to  the  universal  sentiment,  '*  God  speed  the  plow.'' 

I  cannot  close  this  report  without  referring  to  the  earnest  interest 
which  this  Department  has  taken  to  induce  Congress  to  adopt  active 
measures  to  protect  the  yet  existing  forests  of  the  country,  and  to  induce 
their  planting  on  prairies  where  they  are  so  much  needed;  and  I  take 
this  occasion  to  suggest  that  no  part  of  the  public  lands  should  be  dis- 
I)Osed  of  without  the  condition  that  a  tenth  of  it  should  be  reserved  in 
timber  where  it  exists ;  and  where  it  does  not  exist,  that  inducements 
shoidd  be  offered  for  planting  it.  The  imi)ortance  of  this  subject  de- 
mands immediate  attention. 

With  regard  to  the  pul^cations  of  this  Department,  it  has  been  my 
constant  effort  to  avoid  any  delay  which  would  depreciate  their  value, 
and  I  have  great  satisfaction  in  saying  that  this  effort  has  been  fully 
appreciated  by  the  Congressional  Printer,  whose  part  of  the  work  has 
always  been  promptly  and  ef&ciently  done. 

The  total  amount  appropriated  to  this  Department  for  the  fiscal  year 
ended  June  30,  1872,  was  $197,0705  $16,451.44  of  this  amount  was 
expended  by  my  predecessor,  and  of  the  balance  I  have  expended 
$179,339.74,  as  follows : 

Salaries $68,814  97 

CoUecting  statistics 13,074  8G 

PoTchase  and  distribatioQ  of  seeds  andplanta 45,000  00 

Experimental  garden 9,292  04 

Contingent  expenses 12,464  03 

Fnrnitare,  cases,  and  repairs 4,514  50 

Mnsenm  and  herbarinm 2,000  00 

Library 1,909  69 

Laboratory 2,969  05 

ImproYement  of  grounds 19,300  00 

179, 339  74 

Leaving  a  balance  unexpended  of  $1,278.82.    This  amount  will  cover  all 
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(ills  incarred  by  the  Department  during  the  last  fiscal  year, 
i  small  balance  to  return  to  the  United  States  Treasury, 
unt  appropriated  for  the  current  fiscal  year  is  $202,440.  Of 
it,  I  expended  to  September  30, 1872,  $42,4^5.34,  leBhriug  a 
expended  at  that  date  of  $159,944.66.  The  estimates  for  the 
year  are  based  on  the  operations  of  the  Department  during 
iyear. 

le  honor  to  be,  very  respectfully,  your  obedient  servant, 

FREDERICK  WATTS, 

Commissianer  of  Agriculture. 
lency  IT.  S.  Obakt,  Preeidewt. 


'  •  •  •,  *• 
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REPORT    OF   THE    STATISTICIAN. 

SiB:  I  submit  herewith  my  eighth  aunusQ  report  as  Statistician  of  the 
Department  of  Agriculture.  The  statistical  field  to  be  explored  extends 
through  the  length  and  breiadth  of  this  country,  in  all  its  varied  and 
constantly  widening  range  of  rural  industries;  and  frequent  incursions 
into  foreign  fields  are  necessary  for  the  introduction  of  new  ideas  in 
proiluction  and  its  processes,  and  for  a  knowledge  of  deficiencies  in  for- 
eign production  and  their  supply  from  our  own  surplus,  so  far  as  it  can 
be  accomplished  with  profit  to  ourselves.  With  our  increasing  popula- 
tion, an  increasing  proportion  of  those  engaged  in  agriculture,*  and,  by 
reason  of  mechanical  aids,  a  larger  result  for  the  manual  labor  employed, 
production  of  certain  crops  so  much  exceeds  the  demand  as  to  render 
unprofitable,  in  years  of  abundance,  the  labor  and  capital  employed. 
It  is  not  strange,  therefore,  that  tiie  States  essentially  agricultural  in 
their  industry  should  appreciate  the  necessity  of  seeking  new  channels 
of  effort,  modifications  and  extensions  of  the  primitive  and  crude  in 
agricultural  labor,  yielding  products  of  higher  value  in  proportion  to 
weight,  and  better  able  to  bear  competition  with  incoming  commodities, 
while  molding  suri>lus  production  to  a  form  defying  the  ordinary  exac- 
tions of  transportation  monopoly.  It  is  important  to  know,  early  and 
accurately,  the  facts  of  foreign  harvests,  that  any  extraorainary  defi- 
ciency in  breadstuff  may  be  supplied  from  our  abundance,  not  only  as  a 
means  of  profit,  but  frotn  considerations  of  humanity  and  international 
comity;  but  the  business  of  exporting  the  raw  products  of  agriculture, 
as  a  i>ermanent  reliance,  has  neither  the  sanction  of  sound  national 
economy  nor  the  slightest  consistency  with  agricultural  progress.  It  is 
the  province  of  statistics  to  present  facts,  from  home  and  foreign  sources, 
to  show  the  relations  of  supply  and  demand  and  the  cost  and  profit  of 
various  branches  of  production,  and  to  enable  the  agricultural  commu- 
nity to  equalize  the  rewards  of  their  labor,  and  to  lessen  such  burdens 
as  come  from  unnecessary  transportation  and  undesirable  importation. 

THE  CROP  OP  1872. 

Com. — A  late,  cold  spring,  and  unfavorable  weather  during  the  plant- 
ing season,  interfered  with  the  seeding  and  growth  of  com  throughout 
the  Western  States,  and  in  many  portions  of  the  North,  and  probably 


*  It  iB  possible  that  the  census  of  1870  has  been  more  thorongh  and  systematic  than 
the  earlier  ennmerations,  in  the  return  of  minor  rural  occupations,  and  the  '^asricnl- 
tnral  laborers"  of  Southern  States  have  been  recruited  from  the  ranks  of  slave  labor- 
ers.   The  following  statement  is  from  census  records : 


1870. 


Agricultural  laborers 3,885,996 

Apiaristo 13G 

Dairymen  and  dairywomen 3,530 

Farm  and  plantation  owners 3,609 

Fanners  and  planters 3,977,711 

Floristo 1,085 

Gardeners  and  nurserymen 31,435 

Stook-drovers 3,181 

Stook-herders 5,590 

Stoek-raisers 6,538 

Torpentine-fSumen 361 

Tnxpentine-laboEBrs 2,117 

Vine-growers 1,112 

5,977,471 


1860. 


Apiarists 50 

Dairymen 1,95^ 

Drovers 2,477 

Farmers 2,4^895 

Farm-laborers 795,679 

Florists 458 

Gardeners  and  nurserymen 21, 323 

Herdsmen 6,359 

Shepherds 1,153 

Tnfpentine-makers 1, 353 

Yine-dressers 116 

Vine-growers 5 


3,254,829 
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diminislied  its  total  area,  tliougli  the  estimates  show  an  increase  in 
breadth  of  three  per  cent.,  or  more  than  a  million  of  acres.  The  early 
gTowth  of  corn  in  the  Ohio  Valley  was  qnite  uneven,  from  the  variable- 
ness in  meteorological  conditions  a9  referred  to  in  the  June  report : 

In  the  Ohio  Valley,  as  in  Ohio  and  Indiana^  complaints  of  lon^  and  almost  unbroken 
drongbts  are  received  from  many  eonnties  iu  difibcent  parts  of  those  States,  affecting 
wells  and  Htreains^  and  greatly  retarding  vegetable  growth ;  while  in  many  other 
counties  seasonable  and  Sequent  rains  are  reported,  and  in  some  cases  abundant  sup- 
plies of  moisture.  In  other  eases  wet  districts  are  in  close  proximity  to  dry  areas ;  and 
both  ^^'et  and  dry  localities  are  sometimes  found  in  the  same  county.  In  di£5erent  sec- 
tioiiH  c>f  the  country,  iu  wbicli  seasons  of  drought  have  occurred,  sudden  and  violent 
storms  have  deluged  low-lying  lands,  carried  away  bridges,  and  damaged  crops.  These 
peculiarities  are  noticeable  during  each  recurring  summer,  but  flie  variations  in 
amonnt  of  rain-feJl,  and  in  the  frequency  and  force  of  storms,  seem  greater  than  usual 
the  present  summer. 

Aside  from  these  inequalities  the  season  was  quite  favorable  in  this 
section,  having  an  unusual  measure  of  sunshine  and  a  degree  of  heat 
well  suited  to  the  growth  of  com.  Altogether  the  season  was  not  very 
propitious  during  May  and  June,  and  the  returns  of  the  1st  of  July, 
showing  the  condition  of  corn,  placed  413  counties  below  average,  263 
above,  and  313  at  100  or  average.  In  Iowa,  where  cool,  cloudy  weatlier 
generally  prevailed  in  spring,  fdlowed  by  cnangeable  weather^  only  two 
reports  of  superior  condition  were  received ;  and  in  Ohio  only  three 
were  above  100.  In  the  Gulf  States,  from  Alabama  to  Texas,  the  rapid 
growth  made  iu  June  had  x>Iaced  the  crop  in  average  condition.  In  the 
West,  while  amelioration  had  been  marked,  the  crop  had  scarcely  at- 
tained an  average  of  vigor  and  forwardness.  July's  showers  and  sun- 
shine greatly  advanced  the  crop  prospect,  pushing  averages  of  condition 
above  100  in  nearly  all  the  States,  the  only  exceptions  being  some  of 
the  Atlantic  States  south  of  the  Potomac,  and^  in  the  higher  latitudes, 
Michigan,  Wisconsin,  Minnesota,  aad  Qre^n.  Growth  in  August  was 
continued  at  an  accelerated  pace,  and  it  b^me  evident  that  one  of  the 
largest  crops  ever  grown  would  be  harvested.  The  September  report 
included  returns  of  com  in  917  counties,  530  representing  the  prospects 
of  the  crop  above  average,  224  average,  and  only  163  below,  or  less  than 
one-fifth  of  the  number  reported^  The  estimate  of  the  total  product,  at 
the  time  of  gathering,  came  within  a  small  fraction  of  1,100,000,000 
bushels,  or  a^ut  equsl  to  the  great  crop  of  1870^  and  about  25  per  cent, 
more  than  our  original  estimate  of  the  crop  of  1^9^  (the  one  reported  by 
the  census  of  1870,)  which  some  astute  local  statisticians  confounded 
with  the  crop  of  1870,  thereby  assuming  a  great  discrepancy  between  our 
estimate  and  the  returns  of  the  census. 

Wlieat — ^Winter- wheat  had  a  slow  and  halting  start.  The  low  tem- 
perature of  March  left  forbidding  accumulations  of  snow  and  ice  to  chill 
he  views  of  our  April  reporters.  Over  a  considerable  area  snow  still 
\r-  ^^fid  deeply  the  grain-fields;  iu  the  more  southern  belt  from  which 
..,yjy  in*'  lisappcared,  gloomy  tbrebodings  of  failure  were  entertained, 
tixi  4V.V.OI  3  of  "freezing  out"  in  spots  and  patches,  the  thinning  of 
)lants  in  many  fields,  and  a  general  lack  of  vitality,  were  as  frequent 
vs  despondent.  Theie  were  Ibrtiler  and  well-drainea^  and  thoroughly 
ATnmmnfofi  anils  ou  which  a  iiiMs  growth  had  commenced  upon  the 
icpvixf  /»»*;er,  of  which  it  was  said,  "Where  the  fields  w^re 

ir-iinn.      ...      .;    iAep  and  meUow,  the  casualties  of  winter  have  been 
•  >  -  viiv        ot^  seeding  was  done  with  the  drills  on  land  hav- 

'   ibgrco  ^/f  suitable  preparation,  almost  absolute  imrnonity 

•  -i-      -    " .      »as  been  secured.^    There  were  those,  intent  upon  declaar- 
Uf4  cu-  ''»!lure,  ^"ho  defied  the  accuracy  of  this  statement  and 

"••^•'P'  ..  -  ii»M  -»    i«»'»*i^j  .    xrtth  fiiM  #iriii      ^nf.  ^h*^  latcr  hlst-orv  of 
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the  crop  verified  oMiipletely  the  views  expressed^  and  proved  the  vast 
saperiority  of  sclentinc  over  slovenly  practice  in  grain-growing. 

The  injury  was  greatest  in  the  Middle  States,  thongh  foor-fifths  of  the 
counties  of  Ohio  reported  anunpromising  aj^^earance^and  more  tiian  two- 
thirds  of  those  iu  Indiana,  and  half  of  those  in  Illinois,  while  the  failure 
in  Missouri  and  Kansas  was  more  complete  than  elsewhere  in  the  West. 

The  reports  of  May  and  June  were  entirely  in  accordance  with  the 
expectations  formed  tix)m  the  accurate  description  of  the  grain-fields  in 
April  furnished  by  our  correspondents,  and  rendered  certain  a  reduction 
of  about  one-third  in  the  crop  of  the  Middle  States,  and  a  probable 
decrease  of  ten  to  twenty-five  per  cent,  in  the  several  States  of  the 
West  which  grew  winter- wheat  In  the  Southern  States  the  crop,  which  is 
always  grown  on  a  small  area,  was  unusually  promising  through  the  sea- 
son, and  resulted  in  a  comparatively  large  yield.  The  crop  was  ;:emarkably 
exempt  from  injury  by  rust,  not  only  in  the  southern  belt,  (a  disease  to 
which  it  is  peculiarly  liable  there,)  but  in  other  sections  of  the  country. 

There  has  been  less  complaint  than  usual  of  the  depredations  of  in- 
sects. The  chinch-bug  was  troublesome  in  Illinois,  Iowa,  and  Missouri, 
and  the  Hessian  fly  was  reported  in  several  counties  in  the  Ohio  Valley. 

The  spring-wheat  crop  was  a  large  one  in  Minnesota,  Wisconsin,  Iowa, 
and  Nebra^a,  and  the  crop  of  California  was  heavy  in  yield  upon  a 
large  increase  in  area. 

©le  estimated  area  sown  exceeds  20,000,000  acres,  an  increase  of  be- 
tween one  and  two  per  cent,  over  the  breadth  of  the  crop  of  1871. 

The  product  of  1872,  both  spring  and  winter-wheat,  may  be  deemed  an 
average  crop,  as  it  cannot  be  much  less  than  250,000,000  bushels,  or  almost 
20,000,000  bushels  more  than  that  of  1871,  though  37,000,000  bushels  less 
than  the  census  crop  of  1809,  the  largest  ever  produced  in  the  country. 

Heuf, — In  New  England  and  the  Middle  States  the  hay  crop  was  above 
average,  except  in  New  Jersey,  where  it  was  10  per  cent.,  and  in  Dela- 
ware, where  it  was  45  x>er  cent,  below.  The  fine  rains  of  July  and  Au- 
gust, in  many  localities,  delayed  harvest  and  caused  the. crop  to  be 
gathered  in  indifferent  condition,  but  brought  up  the  pastures  to  an 
nnnsually  high  average.  In  -Delaware,  the  remarkable  shortness  of  the 
crop  is  attributed  to  severe  drought.  In  Maryland  and  Virginia  the 
same  cause  cut  down  the  yield  38  and  31  per  cent.,  respectively,  below 
average.  From  North  Carolina  to  Florida  the  crop  was  above  average, 
bnt  westward  to  the  Mississippi  several  p^  cent,  below.  Louisiana  re- 
ports 14  per  cent,  and  Texas  4  per  cent,  above  average.  In  Qonzales 
County  the  crop  was  mostly  of  millet  and  mesquite-grass^  a  branch  of 
production  which  shows  considerable  increase.  Arkansas  is  11  per  cent. 
above  average,  while  Tennessee  is  3  per  cent,  below  on  account  of  the 
drought  iu  some  counties  shortening  timothy  and  red-top.  Kentucky 
is  above  average.  Ohio  and  Michigan  are,  respectively,  18  per  cent 
and  3  per  cent  deficient.  All  the  other  Western  and  Pacific  States  are 
above  average,  the  excess  nwging  from  3  to  14  per  cent. 

The  aggregate  of  the  estimates  of  quantitv  is  23,909,800  tons,  against 
22,239,400  in  1871.  The  estimated  value  is  $348,000,000,  about  $3,000,- 
000  less  than  the  estimated  value  of  the  previous  crop. 

Potatoes. — A  decrease  in  the  product  of  potatoes,  of  about  G  per  cent., 
or  7,000,000  bushels,  as  compared  with  that  of  1871,  is  apparent.  Kust 
and  rot,  resulting  from  excessive  rains,  reduced  the  yield  in  the  north- 
em  portion  of  ^ew  England.  All  the  Middle  States  ami  the  Southern, 
except  North  Carolina  and  Georgia,  Florida  and  Texas,  had  short 
crops.  Kentucky  and  Arkansas  secured  an  average  crop ;  and  Illinois, 
Wisconsin,  Minnesota,  and  Iowa  had  comparatively  largo  crops,  the 
persistent  warfare  up(m  the  Colorado  beetle  having  reduceil  the  num- 
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bers  of  that  iiest  of  tlie  potato-patch.  The  estimate  for  the  ectire  conn- 
try  is  113,443,000  bnsbels,  grown  on  1,317,398  acres,  and  valued  at 
$68,008,630,  which  is  abont  «3,000,000  less  than  the  estimate  for  the 
crop  of  120,460,000  bashels  in  1871. 
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TtMe  tkoining  Iht  jirodMct  itf  each  prituipal  crop,  <f-o. — Coutiaoed. 
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Table  showing  Ihe  product  of  eadi  principal  crop^  ^c— Coutinued. 


Product 


o 
2 


I 


MABYLAND. 

Inflian  ooru bushels 

Wheat do... 

Rye do... 

OiitB do... 

Bariey do... 

Baokwb  eat do . . . 

Potatoes do. . . 

Tobacco |)ound8 

Hay, toDB 


Total. 


VIBGINIA. 

Indian  com bushels 

Wlwat do... 

Ry« do... 

Oiita do... 

Barley do... 

Booktrheat do. . . 

Potatoes do... 

Tobacco l)ouDd8 

Hay tons 


Totol. 


XOUTH  CAROLINA. 

Indian  corn bushels 

Wheat do... 

Rye do... 

Oats do... 

Bariey do. . . 

Buckwheat do . . . 

Pottitoes do... 

Tobacco pounds 

Hay tons 


To«al. 


11,002,000 

3,957,000 

287,000 

1,  U99, 000 

9,300 

58,500 

1, 028, 000 

13,330,000 

131,000 


18, 184, 000 

6,432,000 

443,000 

4,089,000 

6,600 

32,000 

i,oeo,ooo 

48,000.000 
128,000 


24,012,000 

3,289,000 

342,000 

2,860,000 

2,300 

19,500 

848,000 

13,200,000 

90,000 


SOUTH  CAROLINA. 

Indian  corn bushels 

Wheat do. . . 

Llye do. . . 

)at8 do... 

iariey do... 

)aokwhoat do... 

?otfltoe8 do... 

''obacco.  pounds .  j 


10, 627, 060 

663,000 

50,000 

494,000 

5,100 


73,000 
50,000 
17,300 


VTie^ 

tyo 

>at' 

iuci  . 

"oU 

To- 


O... 

O 

o 

lO 

o... 

iO 

.pounds. 


23, 777. 000 

3, 109, 000 

108,000 

1,814,000 

5,100 


202,000 

350.000 

17,600 


P4 


bees 


-< 


23 
8.5 
11.6 
14.3 
15 
15 
53 
GOO 
.70 


21 
8.4 
13.5 
13 

17.5 
14.2 
67 
750 
.86 


IC 
8.2 
7.4 
13.8 
15.5 
11.8 
103 
606 
1.30 


10.5 
6.1 
7.5 
8 

15,5 


80 

600 

1 


12.5 
9 

10.2 
12.5 
1.3.5 


92 
500 
1.47 


CO 

5^ 


478, 347 

465,529 

24, 741 

139, 790 

630 

3,500 

19,396 

22,216 

172,  857 


1,  .-SO,  996 


865,904 

765,714 

32,814 

314,538 

377 

2,253 

10, 119 

64,000 

148,837 


2,210,556 


1,  500, 750 

401, 097 

46, 216 

207, 246 

148 

1,653 

8,233 

19,  819 

75,000 


2, 260, 161 


1, 012, 095 

108, 524 

6,666 

61,750 

329 


912 

83 

17,300 


1,207,659 


1, 902, 160 

345, 444 

10,588 

145, 120 

877 


2,193 

700 

11,972 

2,418,556 


n 
"I 

o 

®  ^ 


K 


$0  57 

1  68 

79 

40 

78 
80 
88 
10 
32  87 


1  .16 
72 
46 
75 
62 
72 
10.4 
21  25 


62 
1  53 
93 
80 
78 
69 
70 
10 
14  15 


96 
88 
48 
80 
80 


1  00 

12 

36  00 


86 
73 
5(} 
83 
95 


1  27 

17.8 
25  31 


o 
"a 


o 
H 


«8,27l,l« 

6, 647. 71» 

236,739 

799,  TOO 

7,354 

43,000 

904,640 

1,  .333;  000 

3, 977, 370 

20,909,394 


10, 54«,  730 

10,033,991 

31S,9e9 

1, 880,  WB 

4,950 

19,840 

77T,00(lt! 

4,993,000 

3,730,000 

31,394,930 


14, 887, 440 

5,032,170 

318,060 

2,388.(K)0 

1,794 

593,000 
1,330,000 
1,273,500 

25,728,019 


10,861,930 

1, 244. 560 

74,000 

395, 5»0 

4,080 


73,000 

6.000 

633,800 

12,021,560 


20,448,230 

5,378,570 

168.480 

1,505,080 

4,845 


256,540 

63,300 

445,456 

88,370,031 
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Table  shozoiHg  the  product  of  each  principal  crop,  fc. — Contiuaed. 


Product 


IOWA. 

ludiancoru LuhUcIs 

Wheat do... 

Bye.. do... 

Oats do... 

Barley do... 

Buckwheat do. . . 

Potatoes do... 

Tobacco IkiuikIa 

Hay tons 


o 

zi 
o 

a 


101. 969. 000 

iK2,060,000 

533,000 

19. 034. 000 

2,194.000 

103,000 

G.G31.000 


Total. 


l.(X)4.000 


MISSOURI. 

Indian  com buahcls 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Backwbeat do . . . 

Potatoes do . . . 

Tobacco pounds 

Hoy tons 


Total. 


KANSAS. 

Indian  coru bushels 

Wheat do... 

Rye do... 

Oats do... 

Barley do . . . 

Buckwheat do . . . 

Potatoes do... 

Tobacco l>on  n  ds 

Hay tons 


Total 


NEBU.V8K.V. 


Indian  coru bnshels. 

Wheat do  . . . 

Bye do 

Oats do — 

Barley do 

Bn<^whcut do. . . . 

Potatoes do 

Tobacco I>oundH . 

Uay tons. 


105, 741, 000 

7,605,000 

406,000 

10,850,000 

351,000 

43,000 

3. 171, 000 

10,500,000 

601,000 


29, 631, 000 

2,155,000 

81.000 

6.084,000 

111.000 

34,000 

3.7R7,000 


7^8,000 


Tvtal. 


CALIl-'OUNU. 

Indian  coru bushels 

Wheat do... 

Bye :...do... 

Oats do... 

Barley do... 

Bnckwlieat • ..do... 

Potatoes do... 

Tobacco pounds 

Hay tons 

Total 


7,580,000 

2,560,000 

13,300 

1, 667, 000 

300,000 

:{,d00 

958,000 


189,000 


u 


-^Z 


2 


.39.8 
12.6 
19.5 
36.7 
27.9 
20.1 
120 


1.35 


9 

2  . 

o  ^ 
'A 


2, 562, 537 

1,752,380 

27,333 

543,160 

78,637 

8,059 

55,258 


1,232,502 


u 
o 

%i 

15  ♦- 


& 


^ 


18 
85 
47 
16 
42 
69 


6  07 


37 

8.8 
16 

32.7 
%\ 
18.9 
80 
1,060 

1.S0 


6, 259, 956 


2, 8.")7, 864 
874,  431 

25,  :n5 
515,290 

10, 913 


•»7'i 


39,637 

15,434 

500,833 


3^5 
11.6 
17.5 
32.5 
33.5 
17.2 
90 


1.35 


4,842,052 


a 

o 

O 

H 


*ip,:j:»c',o-jo 

18,768.000 
250,510 

3,189.440 
931,480 
111,780 

1,458,890 


10, 100. 4d0 


53.158,530 


32 
41 
71 
23 
7:} 
76 
50 
09. 


769,036 

185,775 

4.628 

187,200 

4,933 

1,976 

42,188 


22 
42 
71 
22 
60 
90 
42 


539,259 


1, 735, 595 


3  83 


37.8 
12.3 
15.5 
37. 5 
2.1.5 
18.5 
110 


1.40 


200,767  j 

209,836 

7!W 

44.453 

12,117 

189 

8,709 


135,000 


18 
78 
40 
16 
39 
71 
28 


3  81 


33. 837, 120 

10,849,950 

988,1260 

3,87S,S00 

183,230 

39,680 

1,585,500 

1,567,500 

5.847,730 


58,067.470 


6, 518, 820 

3,060,100 
57, 510 

1,338»460 
66,600 
30^600 

1,504,740 


3,831,990 


15,498,770 


1, 366, 020 

1,996.800 

4,930 

366,790 

190,510 

9,465 

968,940 


730,000 


611,864  i 


4, 74.'i.  783 


1. 400, 000 
25,000,000 

36,000 
2,950,000 
7,359,000 

19,800 
1,900,000 


620,000 


3.-| 

12.2 

13 

25 

12.2 

21  " 

59 


LSO 


40,000 

2. 098, 360 

3,000 

90,000 

603,196 

942 

32,203 


1  00 

1  11 

1  02 
74 
85 

1  n 

1  13 


413,S:{3 


15  60 


3,381,034 


1,  400,  COO 
28,  416, 000 

36«730 
1,665,000 
6,355,150 

91. 078 
S,147,0GO 


9,079,000 


49, 613,  848 
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Pndiuti. 

No.ofbub«li. 

No-oTMrw. 

Vflluo. 

,„,„„  „_,                                                                    ,     ^  , 

1,«^1HI,0M 
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Tdltle  showing  ike  ODeragt  cash  vclue  of  farm  products  per  acre  for  the  year  1872. 


Statea. 

Com. 

Wheat 

Kyo. 

1 
Oats. 

1 
Barley. 

Back- 
wheat. 

Pota- 
toes. 

Tobacco. 

Hay. 

"Uftin*      , 

131  49 
36  29 
33  76 
30  60 

27  00 

28  70 
26  25 
24  49 
23  40 

11  00 
13  11 

12  18 
9  92 

10  08 
HI  75 

11  52 

13  72 

15  40 

16  28 

10  87 

17  15 

11  28 
15  67 
11  54 
13  43 
15  48 

11  22 
955 

15  20 

12  67 
7  16 

11  84 
847 
6  80 
35  00 
26  04 
49  50 
28  72 

$30  73 
30  36 

27  84 
33  93 

28  05 
39  63 
23  35 
18  03 

14  72 

14  28 
13  10 
12  54 
11  46 

15  57 

$19  73 

20  28 

20  00 

18  02 

15  97 

17  38 

13  01 

11  44 

11  92 

6  15 

9  IG 

9  72 

6  88 

11  10 

15  91 

$14  75 
19  47 

16  89 
18  54 

17  80 
81  83 
15  40 
13  15 
13  41 

6  51 
5  72 

5  98 

11  04 

6  40 
10  37 
10  41 

10  33 

13  25 
25  21 
80  57 

15  i;8 

7  P5 
9  15 

12  05 

8  70 

9  60 
7  62 

6  95 

11  36 
9  49 
5  87 

7  52 
7  15 
G  00 

18  50 

14  38 
35  00 
28  50 

$17  09 
25  30 

18  92 
17  63 
20  70 

20  79 

19  03 

21  62 
16  19 
13  09 

11  70 
13  12 

12  09 
12  40 
12  82 

$16  57 
10  83 
12  80 
12  78 

**i8*i3* 
15  35 

15  50 
18  60 
18  00 
12  00 
8  80 
8  14 

$51  00 
81  78 
56  71 
89  96 

81  00 

82  00 
55  44 
65  25 
62  37 
75  00 
46  64 
48  24 
72  10 
80  00 

116  84 

$11  77 

New  HamiMbiro. 

$412  50 
363  50 
516  25 

14  95 

Vermont 

15  08 

MfMAachnfiettH 

23  {VA 

Khodo  Island 

33  15 

','oniMM«t,icnt 

495  00 
92  97 

29  43 

New  York 

2:)  25 

New  Jcrnev 

36  34 

Pennflylvania 

189  80 

22  38 

24  00 

Haryland 

60  00 
78  00 
66  60 
72  00 
89  00 

23  00 

Yirgmia 

18  27 

North  Carolina 

16  98 

South  Carolina 

36  00 

Georgia 

37  20 

Florida 

14  06 
16  17 

14  08 

15  75 

87  40 
98  60 
47  85 
207  90 
79  56 
43  89 

39  00 

40  60 
50  40 

41  58 
37  80 
34  50 

42  68 

25  74 

26  40 
40  00 
37  80 
30  80 
66  67 
56  10 

280  00 
89  76 

18  33 

\f)iMa«uiliipi ... 

• 

30  17 

26  12 

Texa4 

30  53 
15  80 

13  44 

14  72 

15  48 

16  61 

17  53 
16  36 
14  88 
14  72 
13  69 
10  71 

12  40 
16  47 

9  51 

13  54 
13  46 
43  75 
24  44 

23*73' 
18  75 

8  09 
11  88 
1102 

^17 

10  36 

9  42 
9  05 
9  57 
867 
9  16 

11  36 
13  42 

620 

12  24 
16  93 

"18*72* 

25  00 

14*43 

10  92 
16  06 
16  47 
19  11 
16  56 
14  35 
16  30 

11  21 
11  71 
IC  79 

13  50 
9  94 

10  37 

14  76 
45  00 
28  20 

**7  12 

11  79 

15  20 
13  22 

12  00 
12  32 

12  15 
10  50 

16  83 

13  86 

14  36 

15  48 
13  13 
23  31 
15  43 

15  27 

157  70 
87  51 
62  67 
65  10 

85  a-s 

23  00 

Tennesflee 

18  70 

West  Virginia 

15  24 

Kentackv 

17  27 

Ohio....". 

14  43 

\fi<>lii£an 

13  11 

Tnditt.nft. 

TIHnol* 

50  12 
72  25 
88  15 

15  53 

12  78 

wisconain 

13  06 

^nfimMKyta >  

7  C5 

Iowa.... 

8  19 

MiffHniri , 

101  55 

11  07 

ICtmaM. . 

5  25 

N^^bnakn 

5  33 

23  40 

vNffOO..  ••*....  ■  ..■••.•••• 

23  28 

Nerada 

:{5  00 

Th©  TeRitories 

20  96 

Total  average  cash  value  per  acre. 


States. 


» 

Maine 

New  Hampshire 

Vermont 

Maaaachnsetta 

Khode  Island 

Onnectient 

New  York 

New  Jersey 

Pennsylvania 

Dolftware 

Maryland 

Virpinia 

North  Carolina 

South  Carolina 

(teorcia 

Florida 

Alabama 

Mississippi 

Lonisiana 


States. 


Texas 

Arkansas 

Teuupsaeo 

West  Virginia. 

Kentucky 

Ohio 

Miohi^^an 

Indfaua 

Illinois 

Wisconsin 

Minnesota 

Iowa ' 

Missonn 

Kansas 

Nebraska 

California 

Oregon  

Nevada , 

The  Territories 


o 

a 


$12 
17 
12 
15 
15 
14 
15 
13 
11 
14 
11 
8 
11 
8 
7 
15 
16 
44 
26 


84 
GO 
70 
04 

^ 
57 
C5 
51 
13 
28 
83 
49 
90 
92 
75 
12 
70 
30 
17 
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coyDinoir  OF  faem-ajtdiaia 

The  losses  of  the  year  1872,  thxoagk  nei^eet  aad  deverity  of  the  win- 
ter in  the  western  pUuns  and  moontam&y  where  piofisioa  for  shelter  UioA 
feed  is  not  ii^iaUy  made,  woe  gtemMtr  than  nsaal  in  the  Sonthfidi 
States,  Kansas,  Nebraska,  Wvomini;,  and  XoitlieniColorada  Winton 
exceptionally  severe,  and  storms  oi  eomp&aranTe  seventy,  which  oeeor 
every  winter,  shoold  be  met  wititt  adequate  ptovision  in  all  stock-grow- 
ing regions.  While  pecnniary  eonsidenaioiis  iqipear  to  govern  the 
actions  of  fanners  in  the  care  of  domb  brates  committed  to  their  de- 
tection, it  is  hoped  that  no  respectable  stock-grower  will  disregard 
the  common  dictates  of  humanity,  in  his  treatment  of  his  dependenta 
A  close  view  of  the  subject  will  show  that  its  mon^ary  and  meicifiil 
aspects  are  nsoally  in  luurmony ;  and  a  man,  who  is  a  man  indeed, 
will  be  wilUng  to  make  some  pecuniary  sacrifices,  in  emergencie&  rather 
than  subject  his  &rm-stock  to  avoidable  suffering.  We  have  beeome 
so  accustomed  to  reckcMiing  upon  an  annual  loss  of  millions  of  dcdlais, 
from  lack  of  food  and  shelter  in  penods  of  storm  and  cold,  that  wne  are 
apt  to  look  upon  it  as  an  unavoidable  calamity,  and  a  necessary  draw- 
l^k  to  the  profits  ot  stock-growing. 

Horses  and  mules,  the  most  valu^le  class  of  domestic  animals,  reodve 
more  uniformly  the  requisite  c«ne  and  protectkm  than  other  stock.  If 
hay  is  scarce  the  deficiency  is  usmdly  made  good  by  extra  suiq^lieB  of 
grain :  and  yet  the  colts  and  young  horses  of  thinly-settled  States  are 
often  left  to\he  same  chances  for  pasturage,  and  shelter  firom  the  rigors 
of  winter,  that  are  the  lot  of  the  less  valuable  stock  of  the  range. 
With  the  exception  of  suffering  firom  the  severity  of  the  winter  among 
this  class  of  unstabled  horses,  mainly  in  the  milder  climates  of  ihe  coun« 
try,  both  horses  and  mules  escaped  unusual  suffering,  and  were  reported 
tlm)ugh  the  season  comparatively  exempt  from  any  prevailing  visita- 
tion of  disease.  A  brief  generalization  only  of  the  facts  in  the  reports 
of  the  year  \nll  be  attempted. 

CO>T)ITIOX  OF  STOCK  DC  THE  SPRING. 

Cattle. — ^The  short  hay  crop,  and  the  severity  of  the  winter,  taxed  the 
feeding  resources  of  Maine  fanners  to  the  utmost  The  numbers  were 
reduc^  as  much  as  possible  in  the  autumn,  an  unusual  quantity  of  grain 
was  fed,  and  yet  many  died.  The  deficient  supply  was  not  made  good. 
The  reports  hint  at  the  general  scarcity  of  forage.  In  York  ^<  a  large 
proportion  are  in  fair  condition,  but  some  persons  are  short  of  hay,  and 
choose  to  stint  their  stock  rather  than  buy  ;^  in  FraDidin  cattle  were 
r^wrted  in  good  order. 

New  Hampshire  reports  of  condition  were  more  favorable,  except  that 
in  Coos  cattle  were  "  thin  but  healthy.''  In  Hillsborough  superior  condi- 
tion resulted  from  better  care  and  the  feeding  of  grain. 

Similar  accounts  come  fix)m  Vermont ;  the  least  favorable  from  Addi- 
son, Windsor,  and  Orange.  In  many  instances  the  low  price  of  beef 
induced  farmers  to  attempt  to  keep  over  too  much  stock  for  the  grain 
supplies.  Animals  were  sustained  in  fine  flesh  in  Grand  Ide  and 
Windham. 

3Iassachnsetts  reports  indicated  about  average  condition ;  only  Dukes 
and  Norfolk  were  below,  while  Hampden  and  Franklin  were  ttie  only 
counties  above  an  average. 

In  Ehode  Island,  cattle  were  "  poor  but  healthy  •'  in  Providence,  com- 
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paratiyely  poor  in  Washington,  bnt  exoellent  in  Bristol  on  account  of 
better  care  and  more  abundant  Ibod  supplies. 

Favorable  reports  come  from  Connecticut,  except  from  the  counties 
of  Middlesex  and  New  London,  where  ascarcity  of  hay  existed,  maxi- 
mum prices  being  quoted  at  $40. 

Cattle  were  wintered  snccessfhlly  in  NewYork ;  reports  from  thirty-six 
counties  representing  condition  from  average  up  to  excellent,  (in  Niag- 
ara^) and  "  never  better,'^  ( in  Saratoga; )  while  a  few  counties,  as  On- 
tario, Hensselaer,  and  Suftblk,  where  hay  sold  at  $20  to  $30,  made  less 
favorable  returns.  In  Genesee  cattle  were  housed  about  six  mouths. 
In  Onondaga  there  was  some  complaint  of  cows  not  doing  well  when 
"  coming  in." 

The  only  counties  in  New  Jersey  where  the  short  crop  of  hay,  supple- 
mented with  sown  com  fodder  and  other  special  forage,  failed  to  keep 
cattle  in  fair  order,  were  Cumberland,  Salem,  and  Cape  May. 

Of  tbirty-five  counties  in  Pennsylvania  reporting,  the  most  unfavor- 
able accounts  came  from  Butler,  where  forage  was  very  deficient  5  Clear- 
field, Luzerne,  Union,  Forest,  Adams,  Cameron,  and  McKean' suffered 
from  short  supplies  j  in  the  remaining  counties  tnere  was  little  cause  for 
unfavorable  companson.  The  Sullivan  correspondent  said :  "  Improved 
buildings  and  accommodations  have  told  favorably  upon  the  condition 
of  cattle;  and  the  fear  of  insufficiency  in  the  supply  of  provender  pre- 
vented selling  of  grain  and  induced  farmers  to  take  more  than  usual 
care  of  their  hay.  The  result  is  that  cattle  look  well  and  will  not  snflfer 
for  provender." 

The  condition  of  cattle  in  Delaware  was  a  full  average. 

In  Maryland  a  scarcity  of  feed  existed,  but  the  feeding  of  an  unusual 
amountof  grain  in  Harford,  Cecil,  Carroll,  Montgomery,  Queen  Anne, 
Calvert,  and  Anne  Arundel,  made  good  the  deficiency;  but  all  extra 
supplies  proved  insufficient  in  Washington,  Kent,  and  Baltimore. 

Nearly  all  of  the  sixty-three  county  reports  in  Virginia  told  of  com- 
paratively poor  stock,  owing  to  the  **  severe  winter  and  insufficient 
food."  The  iwverty  of  supplies  is  indicated  by  the  report  for  Mecklen- 
burgh :  "  The  utter  failure  of  the  wheat  and  oat  crops  compelled  the  use 
of  straw  and  corn  fodder  for  teams,  leaving  only  what  cordd  be  picked 
up  in  the  fields,  and  corn-stubble,  for  the  cattle,  and  many  have  starved 
in  consequence.''  The  only  counties  giving  anything  like  a  favorable 
report  were  Amelia,  Highland,  Henry,  Pulaski,  Montgomery,  Botetourt, 
and  Alexandria. 

In  more  than  three-fourths  of  the  counties  of  North  Carolina  cattle 
were  represented  to  be  in  sorrj-  plight  after  passing  through  an  unusu- 
ally trying  onleal.  In  fact,  the  winter  was  not  over  on  the  1st  of  April 
in  some  parts  of  the  State,  and  fears  were  freely  expressed  of  serious 
losses  from  exhaustion  of  provender  before  the  appearance  of  spring 
pasture,  such  losses  actually  occurring  in  many  places.  Very  few 
county  reporters  failed  to  note  the  severity  of  the  season,  the  **  oldest 
inhabitant*'  taxing  his  memory  in  vain  for  a  parallel,  while  the  scarcity 
of  food  of  all  kinds  seems  to  have  been  almost  as  general,  caused,  in 
part,  by  the  unusual  demand  upon  it,  and  also  by  the  drought  of  the 
preceding  summer.  In  Hertford  County  the  exceedingly  bad  condition 
is  accounted  for  by  the  fact  that  the  young  reeds,  upon  which  the  cattle 
dei)eud  for  winter  food,  were  killed  by  the  cold.    • 

Greenville  and  Fairfield  Counties  nJone,  in  South  Carolina,  made 
favorable  returns,  scarcity  or  entire  exhaustion  of  provender  being  gen- 
erally complained  of,  and  superlatively  bad  reports  being  the  rule,  based 
upon  the  lack  of  food  and  the  rigors  of  an  exceptionally  cold  winter  and 
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late  spring,  which  uufavorable  conditions  were  aggravated  by  a  general 
absence  of  suitable  shelter  from  the  inclemency  of  the  season. 

In  Georgia  the  winter  was  one  of  great  severity,  the  cold  weather  aud 
excessive  rains  telling  fearfully  npon  cattle.  Troup  County  alone, 
of  sixty-three  reporting,  returned  condition  as  "  excellent,''  and  but  i  e 
others  reported  at  all  favorably ;  while  in  the  remainder  the  expre  ns 
"  deplorable,'' '^  worse  than  for  many  years,"  &c.,  were  so  freq  nc  a« 
to  become  almost  monotonous.  In  some  parts  of  the  St^te  an  tiuusnal 
amount  of  snow  fell,  and  from  all  quarters  the  scarcity  of  provender  wa8 
complained  of,  resulting  in  many  losses  from  starvation. 

From  Florida  came  the  same  accounts  of  the  unusual  inclemency  of 
the  season,  with  consequent  suffering  and  many  losses,  although  the 
condition  was  improving  on  the  Ist  of  April,  and  in  Levy  County  the 
increase  of  calves  was  reported  at  100  per  cent,  greater  than  usual.  Bot 
two  counties  heard  from  (Jefferson  and  Volusia)  made  favorable  re- 
turns. 

Lack  of  food  aud  shelter,  together  with  severity  of  winter  and  lateness 
of  spring,  were  the  causes  assigned  by  correspondents  in  Alabama  for 
the  low  condition  of  cattle  generally,  few  counties  breaking  the  uniformity 
of  the  report,  Lowndes,  Lauderdale,  and  Morgan  alone  forming  promi- 
nent exceptions ;  in  the  first  "  better  care,"  and  in  the  last  "  the  dry 
winter,"  furnishing  explanations  of  the  favorable  aspect  of  affairs. 

From  Mississippi  the  returns  were  hardly  more  cheering,  containing 
reiterations  of  the  same  depressing  statements.  The  season  throughout 
the  South  was  extremely  trying  to  stock  unprovided  with  shelter,  and 
depending  almost  entirely  upon  the  range  for  subsistence.  Th^  reports 
of  heavy  losses  from  actual  starvation  were  frequent,  amounting  to  50 
per  cent,  of  some  herds  in  Newton  County.  In  Wayne,  also,  many  losses 
were  reported,  and  a  rapid  deterioration  in  the  ranges  has  caused  a  de- 
crease of  80  per  cent,  in  some  herds  within  the  past  eighteen  years. 

Several  reports  from  Louisiana  were  favorable,  but •  the  majority  rep- 
resented cattle  as  suffering  from  the  severity  of  the  winter.  The  need 
of  care  and  shelter  is  repeatedly  acknowledged.  The  La  Fourche 
reporter  acknowledged  that  "  cattle  needed  shelter,  as  in  the  Norttk" 
In  some  places  the  losses  are  heavy,  especially  on  the  Attakapas 
prairies,  where  one  stock-raiser  lost  four  hundred  to  five  hundred  out 
of  three  thousand,  one  hundred  dying  immediately  after  the  snow- 
storm of  March  1.  Thousands  of  cattle  are  estimated  to  have  perished 
in  Louisiana  from  exposure. 

Three-fifths  of  the  returns  from  Texas  represented  condition  of  cattle 
below  an  average.  Among  the  counties  in  which  stock  was  in  "  good" 
or  superior  condition  are  lied  Kiver,  Fort  Bend,  Ellis,  "  better  than  for 
many  years,"  Colorado,  "  better  than  ever  before,"  Grayson,  Blanco, 
Austin,  Kendall,  "Williams,  Hunt,  '^  better  than  for  two  years,"  Titus, 
Collin,  Galveston,  Harris,  Marion,  Bell,  and  Anderson.  The  following 
extracts  present  a  less  desirable  aspect  of  the  case : 

Medinaf  Texas. — Many  losses,  principaUy  of  old  cows,  from  insufficient  pasture  on  the 
X>rairies,  owing  to  the  dry  fall. 

Jiusic,  Texas.— Poor ;  no  shelter  but  the  forest,  and  no  food  but  dry  grass  and  shrubs. 

NueceSf  Texas. — ^Very  poor.  Unusually  diy  for  the  past  year,  and  water  scarce. 
Cattle  died  by  thousands  in  the  winter,  and  if  we  have  no  rain  soon  many  cows  will 
be  unable  to  raise  their  calves. 

Refugio,  Texas. — Wretched,  and  the  loss  frightful,  the  result  of  the  ruinous  system  of 
turning  tlie  cattle  out  upon  the  prairies  with  no  provision  for  the  contingencies  of  bad 
weather. 

BeCf  Texas. — Loss  2r>  per  cent.  Not  less  than  fifteen  thousand  cattle  have  died  of 
starvation  and  cold  weather.    Ten  thousand  hides  saved. 
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While  the  winter  in  Arkansas  was  nnnsaally  Revere,  the  condition  of 
farm-animals  was  good  in  a  majority  of  the  counties.  In  Independence 
County  cattle  were  represented  to  be  in  a  wretched  condition,  worse 
thau  for  fifteen  years ;  and  very  poor  in  Montgomery,  where  there  are 
"  no  winter-quarters  but  the  woods,  and  woods  pastures  are  gradually 
deteriorating,  so  that  all  cattle  will  soon  have  to  be'fed  in  winter." 

A  majority  of  reports  fronj  Tennessee  are  comparatively  favorable. 
The  counties  making  the  best  returns  are  Wayne,  Johnson,  Meigs, 
Lawrence,  Eobertson,  Ehea,  Polk,  Coffee,  Putnam,  Decatur,  Blount, 
Humphreys,  and  Obion.  In  Putnam  "more  attention  is  given  to  shel- 
tering."   Sevier  had  the  "  severest  winter  for  fltteen  years." 

The  favorable  returns  from  Kentucky  greatly  outnumber  those  of  poor 
conditio!).  The  winter  was  long  and  severe,  and  feeding  was  continued 
Lite. 

A  majority  of  the  reports  from  the  Ohio  Valley  and  Lake  States  were 
decidedly  favorable,  many  referring  to  better  care  bestowed  on  cattle. 
Regular  feeding  and  salting  were  accorded  a  share  of  the  credit  of  good 
condition ;  the  favorable  weather,  and  especially  the  absence  of  storms 
of  sleet,  were  important  auxiliaries.  In  some  localities  exceptions  ap- 
peared, as  in  Greenbrier,  West  Virginia,  where  a  few  graziers  cut  down 
linn  and  sugar  maples  for  browse,  and  in  Berkeley,  where  cattle  were 
greatly  reduced  by  exjwsnre  and  fasting. 

West  of  the  Mississippi,  except  in  Iowa  and  Minnesota,  where  some 
attention  is  given  to  shelter  for  stock,  there  were  suffering  and  loss. 

In  Missouri  only  twelve  of  seventy-two  counties  reporting  showed 
superior  condition. 

In  Kansas  and  Nebraska  the  suffering  was  great  and  the  losses  heavy, 
particularly  among  the  unacclimated  Texas  cattle,  immense  numbers  of 
which  werekept  over  by  drovers,  in  preference  to  selling  at  autumn  prices. 
Where  cattle  were  properly  sheltered  and  fed  they  did  well.  The  fol- 
lowing extracts  refer  to  extreme  cases  of  loss,  mostly  in  Texan  cattle: 

Kansas. — Osage :  Mauy  cattlo  very  weak,  otboru  dying ;  seem  tobestarviug  to  death 
while  fed  an  ahundance  of  prairie-hay  which  waa  cut  very  rank.  Only  straw  and  corn 
fodder  has  kept  cattle  alive.  One  man  lost  three  hundred  and  fifty  Texans  out  of  six 
hundred.  Many  Texas  cows  do  not  give  milk  enough  to  keep  their  calves  alive. 
Mariou :  Losses  through  starvation  from  20  to  75  per  cent. ;  last  fall  most  of  the  prairie- 
grass  was  bui-ned.  Native  cattlo  average ;  Texas  horribly  i)oor.  Dickinson :  Very  poor 
and  weak.  Lack  of  shelter  and  food.  Thousands  of  Texans  have  died.  Washington  : 
Native  cattle  fair ;  Texas  a^id  Cherokee  very  jioov ;  many  dyiugfrom  iuanition.  Saline : 
Winter  harder  than  over  known.  Native  cattle  have  lost  lightly  ;  Texans  about  one- 
third.  Sumner :  Stock  went  into  winter-quarters  iHJor  and  are  coming  out  i)oorer. 
Cattlo  kept  in  the  range  without  feeding  have  suffered  fearfully,  some  herds  losing  75 
per  cent,  and  others  50  jier  cent.  Those  feeding  hay  have  lost  less,  from  10  to  25  per 
cent.  A  peries  of  cold  rains  would  just  now  complicate  matters  seriously.  Xeostio : 
Native  cattlo  good;  Texas  cattle  very  poor.  Morris:  Texas  cattle  lost  from  35  to  50 
percent.  Domestic  cattle  in  good  condition.  Greenwood:  Winter  severe  on  cattle; 
li;^y  less  nutritious  than  usual ;  no  tame  grass  sown ;  wet  summer  made  the  prairie- 
grass  rank  and  i)oor ;  very  litt'o  shelter  provided ;  hence  more  native  cattle  have  died 
than  usual,  and  the  survivors  are  qnite  poor.  Texas  cattle  have  snffered  still  more ; 
losses  from  20  to  50  per  cent.  Lincoln :  Very  poor,  generally  speaking ;  cattle  have 
met  with  heavy  losses.  Of  a  herd  of  431  Texas  and  133  native  cattle,  one-half  of  the 
former  and  one-fourth  of  the  latter  have  died.  About  8,000  Texan  cattle  wintered 
in  the  county. 

Nebraska. — Xenuiha :  Condition  fair,  feed  plenty.  Texas  cattle  have  suffered  from 
bad  weather,  and  some  have  died.  Madison :  Cattle  sheltered  have  done  well,  but  very 
many  have  died  from  lack  of  shelter.  Boone:  Rather  thin;  many  settlers  came  too 
late  to  put  up  hay.  Webster :  Cattle  have  snffered  severely ;  largo  herd  of  Texas  cattlo 
have  died,  besides  many  natijes. 

Wliile  there  were  some  losaes  in  Wyoming  and  Northei;n  Colorado, 
from  the  extreme  severity  of  the  winter,  they  were  evidently  no  greater 
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than  iu  Nebraska  or  Kausas,  and  scarcely  heavier  thau  iu  Toxau.    ] 
grasses,  dwarfed  and  unusually  di*y  in  some  localities  from  the  drougoi 
of  last  summer,  were  more  nutritious  than  those  of  moisier  climates. 

All  the  reports  from  Dakota*  were  favorable;  some  represouting  stock 
to  be  in  better  order  than  usu5i,l,  '*  notwithstanding  the  extreme  cold.*' 

The  stock  of  the  Indian  Territory  was  reported  comparatively  poor,  bat 
generally  bealthy. 

Colorado  and  Wyoming  experienced  a  very  severe  winter,  ^^the 
severest  ever  known,"  as  some  report,  with  much  snow  covering  the 
grasses  of  the  plains,  and  driving  herds  to  the  bare  foot-hills,  often 
crowding  the  range  and  threatening  starvation.  Yet  many  herds  in 
these  Territories  kept  in  good  condition,  having  suffered  little  loss. 
From  El  Paso  County,  Colorado,  which  has  a  very  high  elevation,  tiie 
report  was,  "  fine  condition,  better  than  last  year."  The  winter  tested 
the  reliability  of  this  region  for  winter  stock-feeding,  and  proved  that  a 
limited  number,  with  proper  attention,  suitable  natural  or  artificial  pro- 
tection, and  feeding  in  storms  or  heavy  snows,  can  be  cheaply  kept, 
with  as  good  a  prospect  of  immunity  from  suffering  or  loss  as  in  almost 
any  other  section  of  the  country. 

In  New  Mexico  the  winter  was  exceptionably  favorable  for  stock* 
raisers,  and  almost  equally  advantageous  in  Utah ;  only  in  Summit 
County  were  cattle  "  generally  poor,  the  winter  being  unusually  wet  and 
stormy." 

The  severe  droughts  in  Arizona,  for  two  or  three  seasons  past,  inter- 
fered sadly  with  the  condition  of  stock  in  that  Territory. 

In  Montana,  cattle  were  thin  but  healthy ;  and  iu  Washington  they 
wintered  well,  as  also  in  Nevada,  and  in  Oregon,  except  where  entirely 
neglected. 

In  South  California  the  drought  of  last  season  left  little  feed  for  win- 
ter, and  cattle  suffered  much  in  the  early  part  of  the  season.  Favorable 
returns  came  from  Plumas,  Santa  Clara,  Del  Norte,  Lake,  Mendocino, 
Tuolumne,  and  most  of  the  northern  counties. 

Sheep. — ^This  class  of  farm-animals  have  received  more  care  than  for 
several  years  past,  and  show  greater  exemi)tion  from  disease  and  de- 
bility. The  advance  in  the  price  of  wool  has  been  an  incentive  to  in- 
creased attention  to  the  comfort  and  well-being  of  flocks.  In  places 
where  a  scarcity  of  hay  existed,  and  a  coarser  substitute  was  not  avail- 
ble,  grain  w^as  fed  with  a  good  degree  of  liberality.  In  some  of  the  more 
northern  States,  owing  to  the  length  of  the  winter,  the  coming  of  the 
early  lambs  was  unseasonable,  and  large  numbers  died.  In  Oxford  and 
Hancock,  Maine,  and  in  three  or  four  other  counties  in  New  England, 
some  mortality  was  caused  by  cold  and  insufl&cient  nutrition,  there  being 
a  great  scarcity  of  hay.  Unusually  favorable  weather — freedom  from 
rain-storms  and  sleet — conduced  to  average  and  even  high  condition  of 
sheep  in  New  York,  and  throughout  the  Middle  States,  except  in  cases  6f 
neglect  and  scarcity  of  forage.  Less  favorable  accounts  come  from  the 
Soutbcrn  States,  where  no  provision  is  made  for  either  feed  or  shelter,  as 
a  rule.  Losses  of  lambs  in  spring  were  very  general.  In  Conecuh  County, 
Georgia,  a  loss  of  two-thirds  of  the  lambs  was  reported,  even  though  the 
dams  were  looking  well  5  and  severe  losses  of  lambs  were  reported  from 
all  parts  of  the  South.  Throughout  the  West  sheep  wintered  remark- 
ably well,  the  exceptions  being  few;  and  loss  of  lambs  was  mentioned 
in  comparatively  few  reports.  The  winter  in  California  was  compara- 
tively severe ;  in  some  of  the  counties  pasturage  was  injured  by  drought 
and  the  result  was  poor  conditioQ  in  such  locations.  San  Diego,  Stanis- 
laus, Sonoma,  and  San  Bernardino  made  unfavorable  reports,  while  Del 
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Norte,  Tuolumue^aud  other  oountieswliich  bad  not  sufferod  from  drought, 
represent  a  better  condition  of  sheep  than  usual. 

DISEASES  OF  FARMANIHALS. 

I>isea8e  has  not  cut  off  an  unusual  number  of  farm-animals  the  past 
year.  Where  cattle  are  most  valuable,  whatever  the  rigors  of  the  cli- 
mate or  local  scarcity  of  feed,  the  loss  by  disease  is  comparatively*  small, 
by  reason  of  the  care  which  is  found  by  long  and  bitter  expenence  to 
be  profitiible.  A  large  proportion  of  the  losses  reported  is  the  result 
of  neglect,  exposure,  and  insufficient  or  innutritions  pasturage  or  other 
feed.  Some  mortality  and  much  reduction  of  flesh  result  from  the  in- 
humanity of  drovers,  with  the  aid  or  abetting  of  transportation 
companies.  Several  deaths  were  reported  at  Allegheny  City,  resulting 
from  the  barbarous  practice  of  stuffing  animals  with  salted  feed  to  in- 
duce them  to  drink  largely,  for  the  purpose  of  making  good  upon  the 
scales  the  depreciation  in  weight  occasioned  by  the  deprivation  and  suf- 
fering of  the  passage  by  rail.  The  occurrence  of  "  murrain,''  "  hollow 
horn/'  and  diseases  reported  by  various  meaningless  names,  so  common 
in  the  Southern  States,  where  cattle  are  left  to  the  tender  mercies  of  a 
rigorous  winter,  and  dead,  woody  stalks  of  coarse  grasses,  n;iiglit  be 
avoided  in  a  large  measure  by  adequate  supplies  and  shelter. 

The  rigors  of  winter  proved  conclusively  the  necessity  of  protection, 
not  only  in  the  more  northern  of  the  southern  states,  but  in  Texas, 
where  large  numbers  of  cattle,  estimated  variously  at  100,000  to  200,000 
head,  have  succumbed  to  the  combined  agencies  of  cold  and  starvation. 
The  pretence  that  shelter  is  unnecessary  on  the  elevated  plains  of  Col- 
orado and  Wyoming  is  also  exploded,  large  losses,  especially  of  Texas 
cattle,  having  occurred  during  the  winter.  It  is  true  that  small  herds, 
and  in  some  cases  large  ones,  have  been  sheltered  in  the  caHons  and  in 
the  lee  banks  of  streams,  and  wintered  with  little  loss ;  but  it  is  un- 
merciful and  untrue,  to  assert  that  no  provision  for  shelter  is  or  will  be 
necessary  in  those  elevated  pasture-grounds  of  the  plains  and  Kocky 
Mountains. 

Horses. — Horses  have  suffered  less  than  in  some  previous  years. 
Cases  of  the  various  forms  of  disease  reported  have  generally*^  been 
isolated. 

Lungfevei'. — Horses  have  been  comparatively  free  from  this  disease 
throughout  the  country.  ^  Several  fatal  cases  are  reported  from  Aroos- 
took County,  Maine.  The  animals  were  affected  with  what  at  first 
appeared  to  be  a  violent  cold,  soon  followed  by  prostration  and  death. 
Franklin  County,  Vermont,  reports  two  deaths  from  this  cause.  A 
few  fatal  cases  are  also  reported  from  Chester  County,  Pennsylvania, 
and  Upshur  County,  West  Virginia.  The  correspondent  for  Queeu 
Anne  County,  Maryland,  in  writing  of  this  disease,  says :  "Many  horses 
die  shortly  after  the  attack,  from  want  of  timely  and  proi)er  attention  ; 
but  when  taken  in  time  the  disease  will  almost  universally  yield  to 
proper  treatment  and  careful  diet." 

Piieumonia. — But  few  cases  are  reported.  It  was,  however,  the  pre- 
vailing disease  reported  by  thfe  correspondent  for  Providence  County, 
Ehode  Island ;  and  a  few  cases  are  heard  from  in  Queens  Countv,  New 
York. 

Staggers  is  reported  in  Moore  County,  North  Carolina;  cases  also 
occurred  in  Bladen  and  Craven  Counties.  In  the  latter  county  it  at- 
tacked young  animals  chiefly,  destroying  at  least  50  per  cent,  of  those 
attacked.  Losses  are  also  reported  from  Fairfield  County,  South  Caro- 
lina, supposed  to  have  been  caused  by  eating  unsound  corn,  or  that 
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which  had  been  ovei-flowed  in  low  lands.  Wilkinson  County,  Georgia, 
reports  some  cases ;  also  Tuscaloosa  Connty,  Alabama ;  Lee  County, 
Mississippi;  Cherokee  County,  Texas;  Jackson  County,  Arkansas; 
Coffee  and  Lauderdale  Counties,  Tennessee. 

Glanders. — ^But  few  cases  are  mentioned.  Several  died  in  Litchfield 
County,  Connecticut ;  a  few  in  Surry  County,  Virginia,  and  Hillsboron^ 
County,  Florida.  It  has  prevailed  in  Winston  County,  Mississippi; 
Mercer  County,  West  Virginia,  reports  a  few  cases ;  and  TWmble  County, 
Kehtucky,  reports  fifteen  or  twenty. 

I>i8tcmj)erj  spoken  of  by  many  reporters  as  diphtheria,  has  existed^ 
but  doubtless  the  majority  of  cases  so  described  w^ere  nothing  more  tlum 
those  of  ordinary  distemper.  The  correspondent  for  Kiagara  County, 
New  York,  says  the  disease  proved  fatal  at  first,  but  after  a  little  ex- 
perience w  as  treated  sticcessfully.  Cases  are  also  reported  from  Luzerne 
County,  Pennsylvania,  where  it  is  termed  a  "malignant  distemper;" 
Buncombe  County,  North  Carolina;  Chesterfield  County,  South  Caro- 
lina; Orange,  Hillsborough,  Manatee,  and  Santa  Eosa  Counties,  Florida; 
Choctaw  County,  Alabama;  in  Victoria,  Austin,  and  Nueces  Counties, 
Texas,  many  colts,  and,  in  some  cases,  grown  animals,  have  died;  in 
Izard  County,  Arkansas;  Upshur  County,  West  Virginia;  Lewis  County, 
Kentucky;  Madison  County,  Indiana,  and  in  Boone  County,  Illinois. 
Sonoma  County,  California,  an  ^'epizootic  distemper"  is  spoken  of;  the 
cases  yield  readily  to  treatment. 

Farcy. — A  few  cases  have  occurred  within  a  short  time  in  Buckingham 
County,  Virginia.  The  disease  was  originally  introduced  by  the  Army 
horses,  in  1805.  Every  case  heard  from  in  this  county  proved  fatal, 
obstinately  resisting  all  remedies.  Choctaw  County,  Alabama,  reports 
a  few  cases. 

Charhon  is  reported  only  from  Phillips  County,  Arkansas.  The  treat- 
ment adopted  was  to  sear  the  affected  part  with  a  hot  iron  and  scarify 
the  wound  a  few  days  afterward. 

Quinsy  prevailed  only  in  Baltimojce  County,"  Maryland,  and,  though 
not  often  fatal,  interfered  verj'  much  with  farm-work  last  spring. 

Bots. — A  few  animals  were  attacked  in  AVinston  County,  Mississippi, . 
and  Obion  County,  Tennessee.  Cases  of  '^uew''  or  "unknown'^  diseases 
were  reported,  and  some  in  which  the  symptoms  are  not  given  with 
sufficient  fullness  for  classification.  The  correspondent  for  Norfolk 
County,  Massachusetts,  stated  that  a  "large  number  of  horses  belong- 
ing to  the  street-railroad  companies  have  been  affected  with  a  new  dis- 
ease. It  has  proved  fatal  in  several  cases,  and  as  yet  no  positive  remedy 
lias  been  discovered."  In  Litchfield  County.  Connecticut,  deaths  re- 
sulted from  a  disease  resembling  farcy,  or  glanders.  In  Washington 
County,  rennsylvania,  seven  died  of  an  affection  resembling  intiamua- 
tion  of  the  intestines.  The  reporter  for  York  County,  Virginia,  says: 
"Nearly  all  the  horses  died  on  one  farm  from  some  unknown  cause. '^ 
In  Wakulla  County,  Florida,  many  losses  occurred,  especially  among 
mules.  "On  examination,  the  intestines  were  found  to  bo  filled  with 
sand."  In  Crittenden  County,  Arkauvsas,  buffalo  gnats  kill  more  than 
all  the  diseases.  Huntingdon  County,  Indiana,  reports  numerous  deaths 
from  diseased  lungs,  thrOat,  and  head.  The  correspondent  for  Peoria 
County,  Illinois,  says:  "A  neighbor  of  mine  raised  Hungarian  grass 
last  year  for  hay;  fed  it  to  his  horses  during  winter;  one  horse  became 
entirely  disabled,  *  stiff;'  the  animal  finally  recovered.'^  Several  horses 
died  of  a  new  disease  in  Dickinson  County,  Kansas,  the  symptoms  of 
which  are  as  follows:  "Cough,  jellow  matter  running  from  the  nose, 
swelling  of  the  throat,  increasing  weakness,  and  death.    It  is  not  dis- 
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iper  or  glanders ;  veterinary  surgeons  do  not  know  what  to  do  with 
nor  ^hat  U;  is." 

3ATTLE. — Splenic  (Texas)  fever. — ^A  few  cases  of  this  noteworthy  cli- 
tic disease  were  reported.  The  same  distinctive  features  mark  every 
.break.  New  evidences  that  its  germ  originates  in  the  miasmatic  or 
B-water  region,  not  only  in  Texas,  but  in  all  the  coast-lands  from 
sas  to  Virginia,  accnmulate  yearly.  Our  correspondent  in  Fluvanna 
unty,  Virginia,  (north  of  the  James  Eiver,  between  Eichmond  and 
dchburgh,)  thus  writes: 

here  are  some  stran^o  facts  connected  with  tJie  cattlc-discaso  common  to  the  lower 
hwater  counties  of  Virginia,  known  commonly  as  mniTain,  bloody  urine,  or  dis- 
iper,  which  may  throw  some  light  on-  the  Spanish  fover  following  in  the  titusk  of 
:an  cattle.  In  certain  districts  of  this  State  murrain  has  always  prevailed  in  cer- 
i  seasonsy^ttacking  most  frequently  yoifng  and  fat  cattle  of  both  sexes.  It  is  well 
lerstood  tiiat  if  cows  are  removed  from  Upper  Virginia  to  Richmond,  or  the  lower 
nties,  they  are  very  apt  to  die  the  first  year,  whereas  cattle  brought  from  the 
er  counties  np  to  Richmond  escape.  For  tliis  reason  milch  cows  brought  from  dou- 
rer and  other  lower  counties  are  much  preferred  by  Richmond  bnyers ;  yet  in  Glou- 
ler  I  have  known  seven  cows  out  of  ten  to  die  of  murrain  in  one  fall.  Again, 
inghont  certain  counties  on  the  so\ith  side  of  the  James  River,  extending  to  the 
th  Carolina  line,  cattle  are  subject  to  murrain,  while  iu  other  counties  directly 
anst  of  them,  on  the  north  side  of  the  river,  the  disease  is  unknown,  unless  commu- 
1  by  cattle  brought  from  the  south  side,  that  in  some  way  infect  them,  while 
so  ^m  the  south  side  keep  well.  There  seems,  then^  to  be  some  inherent  taint  in 
constitution  of  cattle  living  in  certain  regions,  which  may  be  communicated  by 
tact,  and  this,  while  in  some  cases  traceable  to  climate,  in  others  exists  when  we 
discover  no  difference  in  climate.  A  long  acquaintance  with  Texan  cattle  intro- 
ed  into  Louisiana  warrants  the  opinion  that  they  neither  die  themselves  of  this 
,  nor  communicate  it  to  the  native  herds  iu  Louisiana. 

[  fact  that  Texas  cattle  do  not  communicate  the  disease  to  Louis- 
a  stock  is  well  known,  and  the  reason  is  obvious,  \iz,  both  sections 
I  miasmatic.  The  coast  cattle  do  not  communicate  splenic  fever  to 
coast  cattle,  but  to  herds  above  tide-water.  The  fact  is  indispn* 
no  that  cattle  of  the  tide-water  oounties  of  Virginia,  the  Carolinas, 
orcria,  Florida,  and  other  States  on  the  Gulf  coast,  do  communicate 
disease  to  stock  of  higher  elevation's  and  more  salubrious  climate, 
1  uiat  this  disease  has  very  marked  and  distinguishing  symptoms  and 
^uliarities  which  are  almost  invariable.  A  correspondent  in  Murray 
unty,  Georgia,  writes  of  a  disease  which  he  thinks,  from  postmortem 
bmination,  presented  "well-marked  and  clearly-defmed  cases  of 
enic  fever.''  He  says  it  has  broken  out  each  summer,  since  18G5, 
i  continnes  until  frost.  He  does  not  describe  its  attendant  circum- 
nces  and  symptoms,  or  say  whether  its  advent  was  heralded  by  the 
oing  of  coast  cattle.  It  may,  therefore,  or  may  not,  be  the  veritable 
enic  fever.  Murray  County  lies  in  the  northwest  corner  of  the  State, 
rard  Chattanooga,  and  api>ears  to  have  a  climate  in  which  the  splenic 
itagion  might  tal^e.    In  Gilmer,  an  adjoining  county,  are  reported 

few  cases  of  Spanish  (splenic)  fever,  among  cattle  brought  from 
re  southern  latitudes."  If  the  tme  splenic  fever,  this  must  be  mis- 
ported,  and  must  refer  to  native  cattle,  "among  cattle  brought  from 
re  southern  latitudes."  In  Knox  Coimty,  Tennessee,  this  disease 
availed  mainly  among  milch  cows  exposed  to  contact  with  Texas  cattle 
i  point  where  they  were  fed,  in  their  passage  to  Virginia.    Tlie  rex)orter 

Lincoln  County,  Kentucky,  states  that  in  February,  1871,  thirty- 
3  Texas  cattle  were  pastured  with  native  stock.  In  July,  the  latter 
jan  to  sicken  of  Texas  fever,  and  about  twenty  died.  The  Texans 
tened  and  did  well.  In  Logan  County,  Illinois,  seventy-five  Texas 
tie  were  placed  in  pasture  with  two  hundred  natives,  mostly  three- 
ur-old  steers^  thirty-four  head  of  the  latter  died  of  the  fever.    A  drove 
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in  Cass  County  lost  seven  that  had  contracted  the  disease  by  beJM 
shipped  from  Kansas  in  cars  in  which  Texas  cattle  had  been  carrifld 
In  Scott  County  several  deaths  from  "Spanish  lever"  are  reported 
In  Taney  County,  Missouri,  twelve  animals  were  attacked  with  spl 
fever ;  only  one  recovered.    The  disease  has  existed  in  Kansas  more  tj 
elsewhere,  on  account  of  exposure  to  cattle  from  Texas.    lu  the  not 
easterly  part  of  Sedgwick  County,  where  Texas  cattie  were  pastured  w 
the  utmost  capacity'  of  the  "  range,''  many  of  the  native  cattle  died.    In 
other  portix)ns  of  the  county,  in  which  Texas  cattle  also  ranged,  the  1 
was  small.    Only  native  cattle  were  attacked,  the  improved  bilsedfl 
fering  most,  and  the  scrubs  least.    In  the  southern  i>art  of  Neosao, 
where  Texas  cattle  were  pastured,  native  cattle  took  the  disease  merely 
by  crossing  the  track  of  the  Texas.    lu  Morris  the  loss  by  splenic  fever 
was  25  per  cent. ;  some  farmers  lost  all  their  native. stock.      The  loss  in 
Marion  is  estimated  at  100  per  cent.    The  loss  in  Lyons  is  placed  at  5 
per  cent. ;  in  Montgomery,  10  i>er  cent,,  but  no  case  occurred  among 
cattle  in  inclosures;  in  Allen  one  hundred  head;  in  Labette,  where  the 
stringent  law  against  the  movement  of  Texas  cattle  was  evaded  by 
driving  across  the  border  at  night,  many  cattle  in  the  vicinity  of  tbeir 
trail  were  attacked,  and  three-fourth«  of  the  number  died.    In  IKckin* 
son  and  Washington  several  cases  occurred.    A  drove  of  Texans  passed 
through  the  southeastern  part  of  Woodson  in  August,  and  in  about  two 
weeks  the  disease  broke  out  among  the  native  cattle  with  fatal  effect 
The  following  is  an  account  of  the  breaking  out  of  this  disease  in  a  high 
latitude : 

Foi't  liaiidallf  Todd  Conntyj  JMkota. — Au  outbreak  of  *^  spicule  or  poriodio  fever'' 
among  beef-cattle,  (about  two  bundreil  bead,)  at  tbis  post,  couimcuced  ia  May>  1871, 
when  ten  deaths  occurred ;  iu  June,  six ;  in  July,  ten ;  in  August,  twenty- two;  and  is 
September,  three.  The  epidemic  reached  its  acme  about  the  middle  of  July.  The  total 
number  of  deaths,  in  two  hundred  ho.'id  of  cattle,  was  iifty-one.  Mode  of  invasioD) 
rapidity  of  course  of  disease,  and  death  occurring  at  an  early  period,  tocother  with 
mst-morteni  appearances,  prove  conclusiveJy  that  it  was  "  splenic  fever,"  the  afieotioxi 
described  by  Professor  John  Gamgcc,  in  report  of  the  Agricultural  Department.  It  ie 
highly  probable  that  the  cattle  arriving  here  in  two  dilierent  lots  have  had  the  disease 
communicated  to  them  by  passing  over,  or  having  been  herded  in,  sections  of  country 
previously  traveled  over  by  droves  of  Texas  cattle  en  route  to  supply  the  vaiious  Indian 
agencies  along  the  Missouri  Kiver. 

The  disease  is  reported  by  correspondents  in  Benton,  Prairie,  and 
Independence  Counties,  Arkansas. 

Independence  County,  Arlcanaas, — Spanish  fever  has  not  been  seen  for  three  years  past— 
that  is,  since  the  law  was  passed  prohibiting  the  passage  of  Texas  cattie  through  the 
State— until  last  June,  when  five  wagons  from  Texas,  drawn  by  twenty  yoke  ofoxeD, 
passed  northward  on  one  of  our  principal  roads,  camping  a  day  or  two  in  a  place,  and 
their  cattle  allowed  to  graze  near  the  road ;  and,  strange  as  it  may  seem,  fever  attacked 
our  own  cattle  at  each  of  these  camping  places  within  this  county,  and  probablv  one 
hundred  of  these  cases  proved  fatal.  Tho^  in  pastures,  havin^i  no  access  to  theao  places, 
were  not  attacked.  The  infection  seemed  to  lose  its  iniluence  in  about  thirty  days  after 
the  passage  of  the  Texas  oxen.  I  am  not  able  to  give  the  actual  loss  in  this  coozity  at 
that  time.    It  was  probably  between  one  hundred  and  one  hundred  and  fifty  head. 

Several  cases  are  reported  in  Nemaha,  Nebraska ;  and  heavy  losses 
in  Santa  Clara,  C^Ufornia,  are  imputed  to  splenic  fever,  but  the  facts 
are  not  suflflcient  to  identify  the  disease. 

Fletiro-pnetimonia. — A  dozen  cases  of  this  disease  have  ooourred  in 
Ocean  County,  New  Jersey.  It  was  treated  by  bleeding,  blistering,  the 
use  of  carbolic  acid  about  the  stalls,  of  aperients,  and  diaphoretioeu  In 
Burlington  County  the  county  agricultural  society,  at  its  annual  meet- 
ing, appointed  a  committee  to  urge  the  State  legislature  to  devise 
measures  foF  the  cTCtermination  of  the  disease,  which  had  a  foot-hold  in 
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that  vioinitv.  In  the  noitbem  part  of  the  county  tl^ree  cows  and  a  bull, 
in  a  herd  of  twelve^  were  attacked  in  September,  aud  died.  No  cattle 
had  been  introdnced  into  the  herd  for  a  year  previous.  Two  other  herds 
in  the  same  locality  were  attacked  in  Decemoer  and  suffei*ed  till  March, 
with  a  loss  of  eight  head.  One  calf  died  at  six  weeks  old,  although  the 
mother  showed  no  signs  of  the  disease.  Not  a  single  animal  recovered 
which  showed  positive  symptoms  of  the  disease.  On  fifteen  fiirms  iu 
Camden  the  aggregate  loss  from  this  disease  is  placed  at  one  hundred 
and  twenty  head.  Pleuropneumonia  has  prevailed  to  considerable 
extent  in  Baltimore  County,  Maryland,  principally  iu  the  vicinity  of 
Baltimore  City,  the  heaviest  losses  generally  occurring  where  the  cows 
were  kept  iu  close, filthy  stables.  Experience  has  shown  that  cleanliness 
aud  thorough  ventilation  have  great  effect  in  checking  the  disease. 
There  are  still  some  cases,  and  it  is  proposed,  if  it  does  not  soon  abate, 
to  try  inoculation,  which  is  claimed  to  be  safe  aud  reliable.  It  has  also 
prevailed  to  some  extent  on  several  farms  near  Chadd's  Ford,  Pennsyl- 
vania, with  a  few  isolated  cases  in  other  parts  of  the  county. 

Abortion  has  not  been  so  prevalent  as  to  be  especially  referred  to, 
except  in  Oneida  County,  New  York,  where  5  per  cent,  of  the  calves 
were  lost,  occurring  mostly  where  the  cows  were  weakened  by  being 
milked  late  iu  the  winter ;  in  Otsego,  where  a  few  cases  occurred ;  in 
'Chenango^  many  cases,  the  loss  to  the  farmer  in  each  beiug  from  $15  to 
$25 ;  in  Litchfield,  Connecticut ;  in  Essex  and  Sussex,  New  Jersey.  In 
Mercer,  Pennsylvania,  a  fever  and  inflammation  of  the  womb  has  pre- 
vidled  among  cows  soon  after  calving,  which  has  geuemlly  proved  fatal 
unless  prompt  attention  is  given. 

"jBfar^fc-1^"  is  reported  in  many  places  in  different  portions  of  the 
country.  No  remedy  is  reported  as  efficient.  In  Coryell,  Texas,  many 
deaUis  of  cattle  were  caused  by  the  "heel-fly,''  which  resembles  the  bot- 
fly, and  is  a  great  annoyance,  driving  the  cattle  into  thb  water  and  into 
the  thickets  where  they  cannot  graze.    It  appeared  about  January  1. 

Various  diseases. — Our  correspondent  in  Kent,  Michigan,  thus  describes 
a  prevalent  disease: 

A  cattltt-disease  commenced  hist  faU  east  of  louia,  cxtcudiog  on  the  nortli  of  Grand 
River,  westward  to  Plainlield,  and  thence  south  over  a  belt  of  country'.  It  attacked 
cattle  of  all  asea  and  conditions,  but  cspcciall^r  young  cows.  It  aft'ccted  the  fourth 
stomach,  duodenum,  liver,  gaU,  oladder,  and  circulating  system.  The  patholoojy  of 
the  diiicase  showed,  upon  dissection,  a  putredinous  formation,  and  a  discharge  ot  bile 
into  the  duodenum  from  the  pale  ash-colored,  macerated  liver.  The  predisposing 
causes  of  the  disease  are  various.  The  diseased  bile  fVom  the  liver  is  evidently  the 
reason  of  the  putrid  contents  of  the  duodenum,  but  whether  this  spriugs  from  smut 
on  corn  is  another  question.  A  cow  which  sickened  and  died  within  au  hour  had  been 
fed  daily  for  two  years  with  a  paUful  of  kitchen  swill  and  two  pailfuls  of  bran,  with 
such  coarso  food  as  she  could  pffik  up  from  various  dung-hills.  The  course  of  the 
disease  is  rapid,  generaUy  from  half  an  hour  to  two  hours.  The  animals  are  uneasy, 
stepping  about,  striking  their  hind  le^s  against  the  abdomen,  lying  uneasily  upon  the 
ground,  groaning,  fceule  pulsation  of  arteries,  heart-action  reduced,  breathing  some- 
what quickened;  the  mucous  coat  of  the  mouth  and  eyes  looks  pale  and  bluish,  paunch 
mostly  full  of  food,  but  not  distended  with  gas,  nose  and  extremities  cold.  A  J>o«^mor/elil 
examination  shows  that  muscular  and  nervous  systems  are  in  a  normal  condition,  and 
that  all  the  organs  within  the  thoracic  and  abdominal  cavities  are  healthy,  except  the 
liver,  the  gall-bladder,  the  duodenum,  and  the  pylorio  portion  of  the  abdomasum, 
which  shows  no  si^s  of  congestion  or  inflammation,  but  is  bloodless  aud  colorless. 
The  serous  coating  is  of  a  pale-bluish  hue;  the  muscular  coat  of  the  duodenum  a 
darker  hue ;  the  softened  mucous  coat  of  a  darker  violet.  The  gruel-like  contents  of 
the  duodenum,  from  the  point  where  the  biliary  and  pancreatic  ducts  discharge  their 
fluids  into  it,  are  of  a  pale  or  greenish-black  color,  dinhsing  an  intensely  penetrating 
foul  smell.  The  ooatmg  of  the  Uver  is  of  a  pale-tan  color,  and  its  substance  soft. 
The  gall-bladder  is  of  a  pale  green.  The  meaentery,  stomachs,  and  digestive  canal 
on  either  aide,  from  the  pyloric  portion  of  the  abdomasum  and  duodenum,  are 
bloodless  and  jiale.    The  blood  is  black,  insuflicient  in  fibrine.   These  facts  aU  indicate 
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that  the  di&oaRo  consists  of  a  peculiar  disoider  of  the  liver^  caused  by  a  diseaaer 
the  blood ;  the  bile  secreted  from  the  same  in  torn  disorders  the  digestive  fun 
liFodnces  an  unhealthy  gastric  juice.  No  treatment  has  been  founaoffectrve.   * 
tain  dem-ee  the  disease  may  be  prevented  by  avoidini;  all  snyitty.  msty,  in94i(£;  or  o.«- 
riponecV  corn,  and  by  feeding  roottf  always  seasoned  with  a  little  salt,  with  an 
dance  but  not  an  overplus  of  pnre,  clear  water. 

In  Bedford,  Tennessee,  several  deaths  are  attributed  U>  tb^ 
cause.    In  Washington,  E^ansas,  disease,  attributed  to  eatiog  sm^ws 
stalks,  has  been  fatal  in  few  cases. 

Our  correspondent  in  Orange  County,  Florida,  refers  to  the  preva- 
lence of  *'  salt-sick,"  attributing  it  to  the  deficiency  of  phosphates  in 
the  grass.  A  similar  report  comes  fi?om  Levy  County,  Florida.  Cattle 
began  to  look  badly  in  September,  after  the  wet  season  and  Wgh  water 
of  August,  and  nearly  one-third  have  since  died. 

"Black-tongue"  has  been  very  fatal  in  Suwanee,  Florida,  destroying 
from  one-tenth  to  one-half  of  several  herds,  while  others  were  entirely 
exempt.  "The  throat  swells  at  the  root  of  the  tongue,  as  in  horse-dis- 
temper, and  prevents  the  animal  from  eating."  The  same  disease  has 
prevailed  in  Worth  County,  Georgia,  where  the  loss  has  been  greater  than 
the  natural  increase.  "  The  symptoms  are  stiffness  in  the  legs,  taming 
around  and  st^aggcring,  slavering,  tongue  black  and  coated,  unable  to 
eat." 

The  following  extracts  from  correspondence  give  accounts  of  several 
nameless,  misnamed,  or  unknown  diseases : 

James  City,  Virginia, — Several  cows  have  beeu  singularly  affected  this  winter :  two 
milcli  cows  with  weakness  of  loins  and  partial  loss  of  use  of  liind  legs,  and  one  with 
inflammation  of  eyes,  bordering  on  blindness.  These  animals  appeared  woU  ijpL  other 
respects,  and  had  good  appetites.  They  improved  on  a  change  of  food  from  com  to 
rutabagas. 

Lunenhurghf  Virpinia, — Apost-mortem  examination  was  made  uxK)n  some  cattle  lost  last 
summer  from  a  disease  ciUled  *'  distemper.^'  It  was  found  that  the  first  stomiK^  was 
highly  inflamed,  and  contained  considerable  quantities  of  old<field  grass,  called 
''  broom/'  (embracing  three  distinct  species  of  Andropogon,)  in  an  undigested  state  and 
compacted  into  hard  wads.  If  these  cases  were  really  distemper,  the  examinatioii 
showed  the  immediate  cause  of  death,  but  did  not  make  it  clear  whether  the  digestive 
organs  were  deranged,  or  the  substance  entirely  indigestible. 

StokeSj  North  Carolina. — ^A  fever  called  distemper  or  murrain  has  carried  off  many 
cattle — two-thirds  of  all  attacked — although  many  farmers  profess  to  be  able  to  cue 
it.  Costiveness  and  discharge  of  bloody  water  usually  are  symptoms.  I  have  used 
with  success,  for  many  years,  as  a  preventive^  a  mixture  of  equal  parts  of  lime  and  salt 
placed  where  the  animals  had  free  access  to  it. 

Kendall,  Texas, — During  last  December  twenty-six  head  of  cattle  died  upon  three 
furms  from  a  disease  supposed  at  the  time  to  be  hydrophobia.  The  symptoms  were 
distended  nostrils,  wild  and  glassy  appearance  in  the  eye,  and  frothing  at  the  mouth. 

Fayette,  Ten wcesce.— Considerable  loss  from  what  was  called  murrain.  It  commienced 
during  the  drought  of  last  fall,  and  is  believed  to  have  been  caused  by  the  grass  be- 
coming too  dry  to  digest  properly,  and  a  plentiful  supply  of  water  not  accessible.  The 
consequence,  obstruction,  followed  by  death.  There  have  been  no  cases  where  flEmnere 
have  been  careful  to  keep  their  cattle  loose  in  the  bpwels;  no  remedy  whore  the 
disease  once  got  a  firm  hold. 

Benvill€y  Minnesota, — Considerable  mortality  from  drinking  bad,  stagnant  water.  A 
mixture  of  six  parts  salt,  two  parts  sulphur,  and  one  of  saltpeter,  has  been  foond 
valuable. 

Meeker,  Minnesota, — During  some  seasons  past  considerable  numbers  of  cattle  fkave 
had  swellings  on  the  lower  jaw,  breaking  out  into  thick,  ropy  discharges  for  seyoial 
mouths.  Several  deaths  have  occurred.  No  name  nor  cure  for  this  disease  has  T^en 
found. 

From  Mr.  Eoger  Conant  we  have  tlie  printed  report  of  a  committee 
appointed  to  investigate  the  causes  of  a  now  disease  which  has  been 
prevailing  to  a  considerable  extent  among  the  cattle  in  the  vicinity  of 
Santa  Cruz,  Santa  Cruz  County,  California.  From  this  report  Vfe  loam 
that  the  first  symjitom  of  the  disea30  is  a  desire  to  rub  some  part  of 
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the  body,  usually  the  uose,  ear,  jaw,  leg,  or  side.  The  auimal  uses  its 
feet,  ot  aa^  convenient  object,  such  as  a  tree,  fence,  or  ^ost,  to  rub 
against.  The  itching  seems  allayed  somewhat  by  the  Motion,  but  soon 
returns  with  increased  violence,  until  the  hair  and  skin  are  quite  rubbed 
and  torn  otL  The  parts  swell  and  fill  with  a  serous  fluid,  as  the  disease 
advances.  The  animsd.  becomes  frantic,  and  dies,  apparently  from  ex- 
haustion, from  eight  to  twenty-four  hours  after  tlie  first  symptoms  have 
shown  themselves.  Sometimes  they  bloat  before  death.  But  little  de- 
rangement of  the  secretions  is  noticeable,  ^here  is  no  fever,  and  the 
cinmlation  at  first  is  normal,  becoming  weaker  and  more  rapid  toward 
the  last  Seyeral  post-mortem  examinations  of  oattle  dying  of  this  dis- 
ease were  without  satisfactory  results,  as  each  case  seem^  to  present 
different  features. 

Bheep. — This  class  of  animals,  so  liable  to  disease,  have  been  exempt 
from  prevalent  disorders  to  a  fai*  greater  degree  than  for  several  jrears 
past.  When  of  little  value  they  die  off  by  thousands  5  as  they  appre- 
ciate in  the  market,  disease  disappears. 

Foot-rot  is  still  found  in  a  few  flocks,  but  its  virulence  has  generally 
disappeared  as  obstinate  cases  have  been  culled  out,  and  medication 
and  cleanliness  have  been  brought  into  requisition.  In  places  where  it 
was  almost  universally  prevalent  two  years  ago,  it  is  now  scarcely 
found.  It  usually  yielded  readily  to  applications  of  white  vitriol  or  a 
weak  solution  of  corrosive  sublimate,  in  the  mild  form  in  which  it  has 
appeared  during  the  past  year.  It  has  had  a  slight  foot-bold  in  most  of 
the  counties  of  the  Middle  States,  and  has  in  Yates  County,  New  York, 
affected  75  per  cent,  of  the  flocks  5  it  has  been  somewhat  troublesome  in 
several  of  the  central  counties  of  New  Jersey ;  in  Washington,  Penn- 
sylvania, it  was  confined  to  merinoes;  in  Galveston  County,  Texas^  losses 
from  this  cause  amounted  to  10  per  cent. ;  it  has  had  slight  existence 
in  the  Southern  States,  with  the  exception  of  Texas ;  in  Medina  County, 
Ohio,  half  the  sheep  have  been  affected ;  in  Martin,  Indiana,  a  loss  of 
20  per  cent,  is  reported ;  and  its  occasional  prevalence  is  reported  in  all 
the  prairie  States  east  of  the  Missouri  Kiver. 

Scab, — This  disease  does  not  appear  to  have  been  prevalent,  except  in 
Texas,  and  in  portions  of  Missouri,  though  a  few  cases  are  reported  in 
Massachusetts,  New  York,  Illinois,  and  other  States. 

Bot — ^The  reportsof  "  rot"  are  not  always  accompanied  with  statements 
of  syfiiptoms  showing  the  characteristics  of  the  disease.  From  several 
of  the  Southern  States  "  rot''  is  reported.  In  Clackamas  County,  Ore- 
gon, severe  losses  resulted  from  what  is  locally  designated  "leech  in  the 
liver,'^  the  liver  being  infested  with  parasites. 

Various  other  diseases  appear  in  isolated  cases,  of  which  "  grub  in  the 
head"  was  most  common.  A  disease  in  Barton  County,  Missouri,  car- 
ried off  a  large  proportion,  scarcely  five  hundred  being  left,  though 
large  flocks  have  since  been  brought  in.  Losses  were  reported  in  the 
South  from  eating  acorns.  In  Houston,  Minnesota,  a  skin-disease  com- 
mences with  a  few  pimples  under  the  fore-leg  where  no  wool  grows, 
which  extend  rapidly,  the  skin  becoming  raw  over  the  uncovered  por- 
tions of  the  body,  the  ulcers  emitting  a  bad  odor. 

Swine. — The  mortality  of  swine  Is  quite  too  common  to  report  in  de- 
tail. The  losses  by  what  is  called  "hog-cholera,''  which  is  practically 
any  prevalent  fatal  disease,  are  most  common  in  the  West  and  South, 
ranging  from  5  to  50  per  cent,  of  the  entire  number  in  any  county  5  and 
in  severely  infected  districts,  smaller  than  counties,  a  loss  of  from  GO  to 
75  per  cent,  is  not  an  unfrequent  record.  A  distiller  in  Switzerland 
County,  Indiana,  lost  hogs  valued  at  $10,000.    It  is  generally  reported 
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that  bogs  in  conflnemeDt  are  the  ones  attacked,  and  instances  of  reco^ 
liave  occurred  when  they  are  allowed  free  range.  It  is  frequently  at 
that  these  losses  are  a  great  discouragement  to  swine-raising. 
business  has  been  nearly  broken  up  by  this  cause  in  Jefferson  Goi 
Tennessee,  the  stock  of  hogs  being  less  than  five  thousand,  wh 
numbers  some  years  ago  reached  seventy  thousand.   In  many  plac 
loss  of  young  pigs  reaches  20  to  30  per  cent ;  in  other  instenc 
greatest  mortality  is  among  swine  of  fifty  to  one  hundred  pounds ;  wnue 
in  others,  still,  fat  hogs  are  swept  off  in  great  numbers.    The  usual 
of  remedies  is  given,  which  comprises  in  substance  the  entire  inv<    »r) 
of  an  apothecary  shop.    Prevention  is  what  is  wanted }  and  it  must  be 
sought  in  a  better  knowledge  of  the  conditions  of  health,  and  greater 
care  to  secure  it. 

PEIOES  OF  FABM-ANIMALS. 

hi  February  of  each  year  from  1866  to  1872,  and  in  January  of  the 
pi*esent  year,  an  investigation  of  the  current  home  prices  of  farm-animals 
has  been  made  through  the  statistical  correspondents  of  this  division, 
whose  estimates  have  been  prepared  with  the  assistance  of  county 
assessors  and  farmers  of  reliable  judgment.  They  are  not  based  upon 
valuation  for  purposes  of  taxation,  (which  valuation  is  notoriously  an 
under- valuation,  representing  one-third,  one-half,  or  possibly  two-tlurds 
of  the  real  value,)  but  are  founded  upon  the  actual  cash  value  in  the 
transactions  of  local  markets.  A  study  of  these  returns,  and  of  their 
fair  expression  in  an  average  for  each  State,  with  the  local  circumstances 
calculated  to  affect  values,  will  satisfy  the  candid  statistical  inquirer 
that  they  furpish  internal  evidence  of  substantial  correctness,  at  least  far 
more  reliable  than  any  returns  of  assessors-  valuations,  which  woidd 
require  a  different  interpretation  in  each  of  the  several  States. 

During  this  i>eriod  the  prices  of  horses  ruled  highest  in  February, 
1809.  Mules  were  also  highest  at  the  same  period,  but  somewhat  higher 
in  tlie  beginning  of  1870,  at  the  time  when  plowing  commenced  for  the 
great  crop  of  cotton  of  that  year.  "Oxen  and  other  cattle"  were  at 
their  maximum  in  1860,  and  cows  averaged  $39.11  at  the  same  date,  but 
were  held  at  $39.12  in  the  beginning  of  1870,  when  cows  were  in  special 
demand  for  the  extension  of  cheese-making,  though  the  average  lor  other 
cattle  was  that  year  reduced  to  $22.54.  Sheep,  in  their  decline  from  war 
prices,  reached  their  lowest  average,  $2.17,  in  February,  1809,  showing  a 
small  increase  in  1870,  a  jump  from  $2.32  to  $2.80  between  1871  and  1872, 
{ind  a  further  increase  in  January,  1873,  to  $2.96.  The  following  table  gives 
the  averages  obtaine<l  by  dividing  the  aggregate  valuation  of  each  class 
by  the  total  number,  the  date  referring  to  the  time  of  the  investigation — 
February  of  each  year  to  1872,  inclusive,  and  January  of  1873 : 
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4  55 


The  period  of  maximum  value  of  swine  was  that  following  the  small 

Illinois  was 
the  January 


corn -crop  of  1809,  when  the  average  home  value  of  corn  in  Illinois  was 
57  cents,  it  ha\ing  been  but  43  the  previous  year,  and  35  in 


following. 
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Horses. — ^A  decline  in  horses  daring  1871  was  reported  in  nearly  all 
the  States.  Texas  was  mentioned  as  an  exception.  The  redaction  was 
less  marked  in  the  Western  than  in  the  Eastern  States.  The  investiga- 
tion of  January.  1873,  shows  that  the  advance  is  sHU  progressing  in 
Texas ;  that  higher  prices  rale  in  several  of  the  Sonthern  States ;  that 
in  the  central  or  interior  States  there  has  been  no  material  change  in 
valnes  daring  1872. 

The  highest  prices  returned  are  those  of  New  Jersey;  the  lowest, 
those  of  Texas.  The  average  price  of  all  horses,  of  all  ages,  in  New 
Jersey  is  estimated  a^t  $127.21,  $108.2G  in  Massachusetts,  $104.80  in 
Georgia,  $102.58  in  New  York,  $100.82  in  South  Carolina,  $100.79  in 
Louisiana,  $100.30  in  Ehode  Island.  In  all  other  States  it  is  less  than 
$100,  running  down  to  $37.41  in  Texas,  where  are  bred  large  numbers 
of  mustang  or  Mexican  horses.  Year  after  year  the  due  propgrtion 
between  the  rates  of  different  sections  and  those  named  for  the  various 
ages  of  animals  is  mentioned  in  the  returns,  with  only  such  changes 
as  are  attributable  to  assigned  or  manifest  causes,  affording  evidence  in 
these  local  estimates  of  their  approximate  correctness. 

In  Maine  prices  of  horses  have  shared  in  the  general  appreciation  of 
values  of  domestic  animals  from  the  retnrns  of  comparative  abundance 
of  feeding-material.  In  Massachusetts  and  New  Jersey,  where  prices 
have  ruled  high,  the  late  returns  indicate  a  smaller  average  than  last 
year 5  and  in  New  York  and  Pennsylvania  the  average  is  somewhat 
higher  than  was  returned  last  year.  The  comparison  in  New  York  is  as 
foUows : 


Date 


un%  Febmsry. 
1873,  January  . 


One  rear. 


|40  49 
4:2  00 


Two  years,   i  Three  years. 


|C7  41 
GO  50 


994  58 
99  00 


Over  tbree 
years, 

$130  58 
135  00 


A  small  decline  appears  in  Delaware  and  Mar^'land.  A  slight  advance 
is  shown  in  Virginia^  and,  in  horses  of  full  age,  in  North  Carolina. 
The  rate  for  horses  of  three  years  and  upward  in  Georgia  has  advanced 
from  $113.29  to  $123;  in  Mississippi,  from  $110  to  $111.21  ^  and  in  Texas 
the  comparison  is  as  follows : 


Date. 


lisT^,  Febroary. 
1K73,  January  . 


Two  years. 


Three  years. 


^18  72 
22  48 


130  08 
32  92 


Over  three 
years. 


$46  23 

••^l  29 


A  slight  advance  is  seen  in  Arkansas,  and  a  decline  in  Tennessee  from 
$105.27  to  $101.20;  from  $93.15  to  $88.25  in  West  Virginia;  and  from 
S89.G7  to  $87.66  in  Kentucky.  The  change  is  slight  in  Ohio,  Indiana, 
and  Illinois.  Former  high  rates  in  Michigan  are  not  fully  sustained. 
Young  stock  in  Minnesota  shows  little  change,  while  prices  of  full-grown 
animals  have  advanced ;  an  increase  is  also  made  in  Wisconsin.  A  slight 
tendency  to  retrograde  is  seen  in  Iowa : 


Date. 


One  year.     1  Two  years.     Three  years. 


Over  throe 
years. 


187%  TehruMrj . 
1873,  January. 


$27  27 
27  91 


$41  35 
42  50 


$59  47 
CI  73 


$85  02 
es  00 


The  highest  class  in  Missouri  has  declined  from  $74.15  to  $72.35 ;  in 
Kansas  from  $84.26  to  $76.59.    In  Nebraska  the  prices  of  young  horses 
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sympathize  with  the  prevalent  low  rates  of  farm  products,  but  full- 
grown  horses,  in  great  demand  for  service  in  enlarging  the  cultivated 
area,  bring  higher  prices  than  last  year.  Horses  are  also  higher  io 
California  and  Oregon. 

A  comparison  with  last  year,  in  the  States  named,  for  horses  of  the 
several  ages,  will  show  substantially  the  differing  rates  and  recent 
changes  in  various  sections  of  the  country.  The  rise  in  New  Jersey 
shows  that  depreciation  is  not  uniform  in  the  STorthem  Atlantic  States: 


States. 


' 

New  Jersey 

Georgia 

Ohio 

Kentucky . . 

niinoU 

Texas 


1873. 

e  year. 

ro  years. 

ree  years. 

or    years. 

a 

tp 

^ 

O    1 

O 

H 

H 

P^   1 
1 

$48  13 

$79  50 

$112  10 

$147  50 

40  90 

64  50 

90  75 

123  00 

34  39 

53  89 

77  00 

104  45 

33  00 

48  59 

62  80 

87  66 

28  50 

42  06 

61  64 

88  56 

15  32 

22  48 

32  92 

51  29 

, 

1872. 


»4 

a 

d 

o 

a 
O 


25 

o 


$52  30 
38  70 
33  42 
33  39 
28  43 
12  43 


$82  30 
61  41 
51  82 
49  19 
41  83 
18  72 


I 

r 


$116  53 
87  36 
76  86 
68  00 
50  90 
30  08 


$148  57 

113  29 

102  88 

89  67 

88  26 

46  23 


Mules. — ^The  prices  of  working-mules  have  advanced  throughout  the 
Middle  and  Southern  States,  except  that  the  high  rates  in  New  Jersey 
are  not  sustained,  though  the  average  is  still  higher  than  in  any  oth^ 
State.  The  average  in  Texas  has  advanced  from  $67.60  to  $75.73. 
Growing  mules  in  Kentucky  are  held  at  an  advance,  while  the  rate  for 
full-grown  is  unchanged,  at  $112.15.  A  slight  advance  is  seen  in  Indi- 
ana, Illinois,  and  Minnesota,  and  a  small  decline  in  Wisconsin,  Iowa, 
Missouri,  and  Kansas.  The  stock  of  IlTebraska  is  inadequate  to  the 
wants  of  agriculture,  and  commands  advanced  rates. 

Milch  cows. — It  was  stated,  a  year  ago,  that  the  prices  of  neat  stock 
were  lower  than  for  seven  years,  except  in  Texas,  where  appreciation 
is  resulting  from  the  heavy  drain  upon  the  stock-reserves  by  drovers, 
until  the  present  year,  the  rates  for  which  are  declining.  In  1869  the 
prices  of  cows  attained  their  highest  limit,  since  which  date  the  tend- 
ency has  been  downward.  There  has  been  an  arrest  in  this  movement 
in  some  portions  of  the  country.  In  Maine,  New  Hampshire,  and  Ver- 
mont, particnlai'ly  in  the  first-named  State,  where  cattle  were  sacrificed 
last  season  on  account  of  the  partial  failure  of  the  hay  crop,  prices 
have  rallied  with  the  increase  of  forage.  There  has  been  an  upward 
tendency  in  this  kiud  of  stock  in  the  cotton  States,  which  keeps  pace 
with  the  movements  toward  improvement  in  quality  and  enlargement 
of  the  dairy  interest.  A  few  examples  will  show  the  direction  and  ex- 
tent of  these  changes  during  the  past  eigjht  years : 


stales.                        '  1«73. 

I 

]^[a88acbusolt8 '  $11  III 

Now  York 34  Op 

Pennsylvania '  :J.>  50 

Ohio I  :«  Irt 

Michigan M  :« 

Illinois I  :J0  45 

Iowa "JS  U\ 

Missomi '  iTJ  "M 

Kansas '  il8  94 

Tennessee 21  54 

Georgia I  21  93 

Teicas 13  50 


lc72. 


39  53 
39  ir> 
37  'M 
3(!  8(1 
3:1  77 
2«  49 
25  H5 
30  77 
22  83 
20  81 
14  12 


itrri. 


1870. 


1809. 


$59  l(i 
48  51 
4H  1)7 
45  09 
41  15 

37  68 
34  31 
31  92 

38  46 
23  57 
21  61 
12  83 


(^57  00 
M  11 
46 
44 


83 
77 


42  94 
37  02 
M  91 
32  32 
37  42 
29  07 
22  48 
10  67 


167  50 
51  14 
47  n 

43  00 

44  62 
38  11 
36  13 
31  21 
30  67 
28  04 
23  36 

9  12 


1868. 


16711 
52  51 
44  94 
4B  07 
42  30 
36  62 
31  10 
29  04 
2!)  88 
25  08 
21  06 
10  29 


1867. 


$59  80 
57  22 
47  36 
44  94 
47  27 
35  90 

31  35 
29  86 

32  11 
37  88 
21  64 
1130 


18«6. 


103  00 
54  14 
51  18 
47  33 
43  58 
34  84 
30  12 
33  87 
37  04 
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Oxen  and  other  cattle. — This  class  includes  aU  neat  stock  except 
milch  o&wB.  There  was  a  con^derable  decline,  in  some  sections  qoitc 
marked,  in  1870,  partly  as  a  result  of  the  general  retrograde  from  the  war 
pricesof  precediogyears,  and  partly  from  the  lecal  scarcity  of  feed.  It  was 
less  in  the  South,  where  rates  have  ruled  low,  the  breed  inferior,  and 
thie  need  of  more  and  better  stock  is  more  and  more  realized.  In  the 
West  generally  prices  were  lower,  exeept  in  Wisconsin  and  Iowa,  where 
cattle  are  taking  their  proi>er  place  in  the  farm  economy  as  exclusive 
wheat-culture  becomes  unprofitable.  It  is  gratifying  to  be  able  to  state 
that  the  bottom  has  been  reached,  according  to  the  hopeful  assurance 
of  the  last  annual  report,  and  that  the  prices  of  farm-stock  have  not 
continued  <<to  suffer'  a  greater  depreciation  than  that  which  affects 
other  branches  of  productive  industry,"  Cattle  in  Maine  are  held  at 
advanced  rates,  from  the  reason  assigped  for  increase  in  prices  of  other 
stock;  and  an  advance  appears,  also,  in  New  Hampshire,  Vermont, 
Massachusetts,  and  Khode  Island.  Iso  material  change  of  rates  is 
apparent  in  New  York.  In  New  Jersey  prices  have  declined,  and  also 
slightly  in  Pennsylvania.  In  Delaware,  Maryland,  Georgia,  Alabama, 
and  Florida,  s<mie  advance  is  noted,  while  in  Virginia  and  South  Caro- 
lina rates  artB  substantially  unchanged,  and  in  North  Carolina  not  fully 
sui^ined.    The  Texas  rates  are  slightly  declining,  as  follows : 


Date. 


February,  1873 
January,  1872 . 


One  year. 


13  10 
3  00 


Two  years. 


Three  years. 


14  8C 
4  42 


tS  07 
7  56 


OVer  three 
years. 


$12  fi2 
11  54 


So  in  Arkansas ;  while  in  Louisiaua  and  Tennessee  there  is  no  mate- 
rial change.  The  price  of  cattle  three  years  old  and  upward  has  de- 
clined in  Kentucky  from  $39.41  to  $37.64  j  in  Ohio,  from  $45.16  to  $42.43; 
in  Michigan,  from  $46,18  to  $46  j  in  Wisconsin,  from  $42.38  to  $37.08 ; 
in  Minnesota,  from  $3^46  to  $36.77.  An  advaiice  appears  in  Indiana 
from  $36.53  to  $39.06 ;  in  Illinois,  from  $36.40  to  $38.83 ;  in  Iowa,  from 
$36.16  to  $38.83;  in  Missouri^  from  $29.72  to  $30.15.  The  younger  cat- 
tle command  a  proportionate  mcrease  in  these  States.  A  comparison  of 
prices  (bf  three  years  old  and  upward)  in  these  States  is  as  follows : 


Date. 

Kentucky. 

Ohio. 

Michigau. 

Indiana. 

$36  53 
39  06 

Illinois. 

$36  40 

38  66 

Iowa. 

Kansas. 

187^ 

139  71 
37  54 

$45  16 
42  43 

$46  18 
46  00 

$36  16 
38  83 

$31  42 

1873  . 

31*13 

Taking  all  the  States  together,  the  prices  of  cattle  of  all  grades  are 
well  sustained  amid  the  despondency  arising  from  the  low  rates  of  many 
other  productions  of  the  farm.  The  average  for  cattle  of  all  ages,  in  all 
the  States,  as  found  by  dividing  the  grand  aggregate  of  values  of 
"oxen  and  other  cattle?'  by  the  total  numbers  in  the  country, was  in 
January,  1873,  $20.00,  instead  of  $19.61  in  the  i)revious  annual  investi- 
gation. 

The  fluctuations  of  the  past  few  yeai*s,  and  especially  the  great  re- 
duction in  prices  from  the  highest  nites  obtained  since  1866,  the  first 
year  in  which  these  returns  were  made  for  the  entire  country,  will  be 
seen  from  an  examination  of  the  following  table,  which  in'bludes  princi- 
pal States  of  each  section,  and  gives  the  prices  of  cattle  of  three  years 
old  and  upward : 
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Oxen  and  other  cattle  over  three 
years  old. 

1873. 

1872. 

1871. 

1870. 

1869. 

'    19(18, 

1867. 

m 

Now  York 

$52  00 
97  60 
17  55 
11  54 
21  00 
42  43 
.18  66 
36  77 
31  la 

$50  70 
87  96 
Ki  15 
12  52 
21  36 
45  16 
36  40 
38  46 
3142 

$64  57 

35  51 
17  08 
11  78 
23  50 
53  15 

43  00 
39  58 

44  07 

$71  72 
33  34 

19  00 
9  85 
26  84 
52  37 
41  54 
47  06 
46  60 

$72  94 
33  14 
22  80 
8  94 
26  90 
52  64 
46  68 
46  64 
40  16 

#7154 

32  64 

18  60 

8^ 

21  06 

51  50 

42  07 

51  ^ 

37  06 

#68  57 
29  00 
17  16 
9  46 
24  44 
51  03 
40  19 
58  68 
38  40 

I89II 

Virginia *... 

Cioorgia - 

TexaH 

TennesstM) ■, 

Ohib 

54N 

lUinoiH 

369 

l^linnesiota 

30  34 

Kansas 

4sa 

Sheep. — A  continued  advance  in  the  price  of  sheep  is  reported,  ab 
without  exception,  although  it  is  small  in  some  of  the  States, 
lowest  average  is  $1.75,  in  North  Carolina  and  Georgia,  and  the  hig 
is  $£».75,  in  Bhode  Island.    The  comparison  (for  sheep  one  year  oluj 
the  following  States  is  thus  stated : 


Year. 

Kentacky. 

Ohia 

Michigan. 

Ihdiana. 

niinois. 

Iowa. 

MiSfMNUfi. 

Kintii 

1872 

$2  84 
3  13 

$2  37 
3  32 

$3  14 
3  17 

$2  76 
306 

$2  90 
3  60 

$2  88 
2  70 

$2  14 
223 

12  50 

18T3 

97t 

■            1             — 

Stvine. — The  decline  in  the  value  of  hogs  is  very  marked,  as  will  be 
seen  from  a  comparison  of  our  r<^turns  for  the  past  four  years  in  the 
principal  pork-producing  States.  Something  of  the  difference  noted  in 
the  average  prices  of  the  different  States  is  due  to  degrees  of  improve- 
ment in  quality,  and  difference  in  average  weight,  relative  amount  of 
feed,  care,  &c. 


Staiefl. 


1872. 


u 

o 

a 


Kentucky. 

Ohio 

Michigan  . 
Indiana... 
Illinois  . . . 
Wisconsin 
Minnesota 
Iowa. . . . .  - 
MiBSonri.. 
Kansas . . . 


O 


1871. 


3 


$2  55 

$5  71 

$3  65 

3  93 

9  07 

6  20 

3  54 

8  06 

5  39 

298 

6  79 

4  72 

3  78 

7  48 

5  79 

3  51 

7  14 

6  28 

4  04 

8  64 

5  05 

3  71 

7  94 

5  28 

2  18 

4  78 

3  37 

427 

9  25 

6  93 

> 
O 


$8  30 

12  97 

13  34 

10  01 
13  71 
12  91 

11  29 


12 
7 


79 
28 


14  73 


1870. 


*4 

V 
'53 

a 
P 


$4  26 

6  95 
5  27 
09 


5 


6 
6 
5 


32 
41 
78 
C  47 
3  53 
5  16 


u 
O 


$10  88 
16  76 
12  97 

12  37 

13  65 

14  35 
12  13 
14  90 

8  no 

12  73 


1869. 


U 

a 
P 


$4  46 

6  33 
529 

4  91 
6  15 

5  35 

5  54 

6  02 
2  70 
495 


$10  35 
15  53 

12  40 

11  56 
15  23 

13  45 

12  91 

14  41 
703 

12  46 


I 
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THE  FORESTS  OP  THE  UNITED  STATES. 

Tliece  has  of  late  beeu  ezpiessed  so  mach  apprehension  of  il\e  ultimate 
destruction  of  our  forests,  and  of  a  great  scarcity  of  timber  at  no  distant 
day,  that  a  statistical  examination  of  the  subject  may  prove  neither 
unimiK)rtant  nor  uninteresting.  Fortunately,  data  presumed  to  approxi- 
mate completeness  are  furnished  by  thecensus  of  ].S70.  This  enumeration 
includes  only  farm-lands,  leaving  untouched  the  wild  or  unoccupied 
tracts  of  the  old  States,  and  all  the  lands  in  the  new  States  still  owned 
by  the  Government.  The  wild  lands  of  the  old  States  would  tend  to 
increase  the  proportion  of  forest-lands  of  the  entire  country,  while  the 
public  or  unsold  lands,  so  generally  treeless,  would  tend  to  diminish  the 
grand  percentage  of  area  in  woodland.  The  percentage  deduced  from  the 
census-returns,  which  include  only  the  area  in  farms,  is  39.  If  the  total 
area  of  the  country  is  included,  the  i>ercentage  will  be  diminished  to 
about  25  per  cent.  In  1866,  before  any  enumeration  of  the  forest-lands 
was  ever  made,  the  following  statement  concerning  the  forest-lands  in 
the  United  States  appeared  in  the  monthly  report: 

The  prox>ortioiiate  area  of  forests  to  the  total  area  of  the  United  States  must  be 
somewhat  more  than  that  of  Russia.  EsolnslTe  of  the  great  plains,  the  western  prai- 
ries, the  forestless  portions  of  oak-openings,  the  glades  of  the  Alleghanies,  the  lakes, 
and  the  cultivated  area  of  the  United  States,  the  forests  are  reduced  quite  as  much  as 
is  compatible  with  true  public  economy  and  safe  and  healthful  climatic  conditions. 
West  of  the  Mississippi  the  scarcity  of  forests  depreciates  by  unnumbered  millions  the 
value  of  that  vast  area.  East  of  that  river  and  north  of  28P  the  forest  areas  cannot 
be  materially  curtailed  without  serious  riskj  some  portions  requiring  new  forest-planta- 
tions, and  others  admitting  of  Judicious  thinning  or  clearing.  In  the  South,  which  is 
nearly  covered  with  forests,  some  diminution  of  the  forest  area  is  admissible,  while 
indiscriminate  clearing  might  occasion  radical  changes  in  climate  and  production,  more 
destructive  in  their  character  than  the  same  decrease  of  forests  in  higher  latitudes. 
Estimating  the  forest  area  in  the  United  States  at  33  per  cent.,  and  our  population  at 
35,000,000,  the  number  of  acres  per  head  would  be  eighteen,  thus  exceeding  ever^' 
European  country  except  Norway. 

This  hasty  jump  at  an  estimate— a  leap  almost  wholly  in  the  dark — 
proves  too  high,  if  the  immense  treeless  areas  of  the  Territories  are 
included,  while  it  is  too  low  for  the  States  exclusive  of  the  Territories. 
The  proportion  of  forest  in  our  entire  area  is,  therefore,  exceeded  by  that 
of  Eussia,  as  well  as  of  Norway  and  Sweden,  and  the  proportion  of 
Germany  may  also  slightly  exceed  that  of  this  country. 

The  following  statement  of  the  proportions  of  land  in  forests  in  the 
different  countries  of  Europe  is  made  on  the  authority  of  the  German 
writer,  Eeutzsch: 


Countries. 


Norway ,. 

Sweden 

Russia 

Germany 

Belgium 

France 

Switzerland 

Sardinia 

Naples 

HoUand 

Spain  •••• 

Denmark..... 

Great  Britain 

Portugal 


": ^ 

Per  cent. 

Acres  per 
head  of  pop. 

66.0 

24.61 

1           60.0 

8.55 

30.90 

4.28 

26.58 

0.6638 

18.52 

0.186 

16. 79 

0.3766 

15.0 

0.396 

12.29 

0.223 

9. 4^ 

0.138 

7.10 

0. 12 

5.  r>2 

0. 291 

5.50 

0.22 

5.0 

0.1 

4.40 

0.1ti2 
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The  accampanying  diagram  will  illafitrate  the  proportion  of  forest 
area  of  farmlands  in  the  several  States,  the  figures  in  the  wbite  por 
of  the  squares  representing  the  farm  area  in  acres,  and  thoF^  in 
shaded  x>ortioa  the  proportion  of  that  area  in  forest,  in  each  »te  re- 
spectively. In  some  of  the  States  the  farm-lands  comprise  ne  y 
entire  area,  exclusive  of  lakes  and  streams;  in  others,  those  « 
recently  settled,  and  also  some  of  the  original  thirteen,  the  uuoccui 
or  wild  lands  constitute  a  considerable  proportion  of  the  whole  t 
Thus  Maine  has  5,835,058  acres  in  farms,  while  her  area  induaes 
32,400,000  acres  of  land  and  water.  In  the  table  following,  an  estimate 
of  the  forest  area,  outside  of  that  belonging  to  farms,  is  added  to  the 
total  acreage  of  farm  woodlands,  to  make  the  estimated  total  area  in 
forest.  In  estimating  the  proportion  in  woodland,  the  amount  of  water 
in  lakes  and  streams,  of  prairie,  and  of  ledges  ana  other  wastes  incapa- 
ble of  producing  trees,  must  be  taken  into  consideration.  After  canvass- 
ing the  facts  afiecting  this  proportion  in  the  several  States,  of  the  area 
exclusive  of  farms,  one-half  was  assumed  to  be  in  forest  in  Maine,  New 
Hampshire,  Vermont,  Pennsylvania,  Maryland,  Virginia,  Florida,  Arkan- 
sas, Tennessee,  and  West  Virginia;  six-tenths  were  taken  for  North 
Carolina,  South  Carolina,  Georgia,  Alabama,  Mississippi,  and  Louisi- 
ana; one- third  was  taken  for  Massachusetts,  New  York,  ITew  Jersey, 
Kentucky,  Michigan,  and  Missouri ;  one-fourth  for  Texas  and  Oregon; 
one-sixth  for  Wisconsin  and  Minnesota;  one-eighth  for  Iowa;  one-tenth 
for  Ehode  Island,  Connecticut,  Ohio,  Indiana,  and  Illinois;  one- twelfth 
for  California;  one- twentieth  for  Kansas,  Nebraska,  and  Nevada.  The 
proportion  assumed  resi>ectively  for  the  Territories  is:  Washington,  33 
per  cent.;  Montana,  16;  Idaho,  15;  Utah,  10;  Wyoming  and  Indiau,  8; 
New  Mexico  and  Arizona,  6;  Dakota,  3.  The  result  of  adding  this  out- 
side forest  to  that  of  the  farm-lands  is  given  in  the  following  table, 
which  shows  the  percentage  of  forest  area  of  States  and  Territories 
(second  column)  in  comparison  with  the  census  i)ercentage,  which  in- 
cludes only  the  oflQQial  enumeration  of  farms: 


states. 


AfaiDQ 

New  llampshire 

Vermont 

Ma«8achiiAettH . . 
Rhode  iHland  . . . 

Connecticujb 

New  York 

New  Jersey 

PenDsylvauia... 

Beware 

Maryland 

Virginia 

Nonh  Carolina. . 
Soath  Carolina . . 

Georgia 

Florida 

Alabama 

MisHissippi 

LouiHiana 

Texas 

Arkansas 

Tennessee 

West  Virginia . . 

Keutuckj' , 

Ohio 

Michigan 


38.1 

20 

30.6 

25.8 

33.7 

24.4 

25.  5 

24 

31.  U 

28 

31.8 

4.').  7 

riO.G 

54. 6 
liO 

(30.6 
56.  U 
41.  G 
51.  4 
55 
51.1 
48.9 
fl.7 
40.7 


«  9 

H 


46.9 
37.2 
36.5 
29.2 
24. 2 
21.2 
27.6 
2»?.l 
38.9 

38.4 
46.8 
60.3 
56.2 
56.6 
50.6 
58.1 
60.2 
59.1 
26.7 
50.3 
53.3 
50.6 
45. 4 
28.4 
33.3 


states. 


Indiana ... 
Illinois  — 
Wisconsin 
Minnesota 

Iowa 

Missouri . . 
Kansas — 
Nebraska  . 
California . 

Oregon  

Nevada  . . . 
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Coloi-ado .  — 

Utah 

New  Mexico 
'Washington 

Dakota 

Montana 

Idaho 

Arizona 

Wyoming... 

Indian 

Alaska 


3.5 

0.1 

IS.  7 

44.8 
7.4 
0.H 
9.6 


0.8 


34.8 

16.9 

9D.9 

17.1 

14.1 

37.4 

5.6 

5.2 

7.9 

2512 

5 


9.» 
i>.9 
6 

33.1 
3 

IS.  9 

14.9 
&9 
7.9 
7.9 

30 
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The  <:eusns  pQiventago  is  increased  ia  some  States,  and  dimiiuahed  in 
otliers,  accordiDg  to  circomstauces.  In  Maine  scarcely  more  than  one- 
Iburth  of  tlie  area  is  in  tanns ;  the  remaining  land  being  covered,  g 
erally,w)tbforestgrowth8,tliougIicuIledof  vnlnable  timber,  increases  lae 
veusuH  percentage  from  38.1  to  4G.9,  and  tbe  increase  wonid  be  macb 
greater  (tbau  tbe  estimated  proportion  of  one-half)  but  for  the  remarkabie 
extent  of  water-snrface  In  addition  to  barren  ledges  and  other  was 
lihode  Island,ou  tbecoatrary,ha8  502,308  acres  in  farms,  of  its  835,840— 
large  a  proportion  of  the  whole  that  nine-tenths  of  the  remainder,  333,5>» 
acrcH,  are  assumed  to  be  water,  rock,  roads,  &c.,  thns  reducing  the  per- 
centage of  total  area  in  forest  from  33.7  to  24.2.  Sew  York  has  neady 
two-t^rds  of  its  area  in  farms,  and  so  much  Water  throughout  the  State, 
especially  the  lakes  of  tlie  western  and  northern  sections,  that  only  one- 
third  of  its  7,889,130  acrtis  in  farms  is  assumed  to  be  in  forest.  Floriija, 
though  having  less  than  one-tenth  of  its  area  in  farms,  has  so  large  » 
proportion  of  water  area  that  it  Is  not  deemed  safe  to  estimate  more  than 
half  the  nnoccui>ied  surface  in  woods,  which  reduces  the  census  percent- 
age 00  to  50.6.  Ohio  haa  its  available  area  nearly  all  occupied  by  farms, 
and  its  percentage  ia  therefore  reduced  from  31.7  to  28.4.  The  amended 
percentage,  if  the  estimates  are  accurate,  must  be  the  true  proportioii 
Ibr  the  entire  State,  and  it  is  undoubtedly  nearer  the  actual  percentage 
than  the  iigures  representing  only  farm-lands. 

The  following  table  presents  a  statement  of  the  area  in  farms,  that 
out^de  of  farms,  the  total  area,  and  the  forest  acrci^e  in  farms  alone 
and  in  the  entice  area  of  each  State  and  Territory : 
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Takin  g  into  consideration  only  the  farm-lauds,  the  proportion  of  wood- 
lands ia  smallest  in  California,  being  4.1  -per  cent.  In  order,  respectively, 
follow  Nevada,  6.i  per  cent. ;  NelM^ka,  10.2 ;  Kansas,  11.2 ;  Iowa,  16.2 ; 
lilinols,  19.6.  The  proportion  increases,  State  by  State,  from  the  Pacific 
coast  eastward  to  Indiana,  (39.6  per  cent.,)  and  then  comes  the  devasta- 
tion of  the  axe,  which  rodoces  the  percentage  of  Ohio,  a  region  originally 
forest  with  the  exception  of  small  patches  of  prairie  mainly  abotit  the 
head-waters  of  the  Miami,  to  31.7  per  cent.  Pennsylvania  has  about 
the  same  proportion,  or  31.9,  and  New  Jersey  24  per  cent. 

!niere  are  only  two  other  Western  States  that  have  percentages  be- 
tween 20  and  30,  viz,  Minnesota,  20.C ;  Wisconsin,  29.3.  The  Eastern 
States  (besides  Se\f  Jersey)  which  come  within  the  same  limits,  are  Con- 
necticnt,  24.4;  New  York,  25.5;  Massachnsetts,  25.8;  Delaware,  28; 
New  Hampshire,  2!) ;  Vermont,  30.C.  Those  having  between  30  and  40 
per  cent,  of  this  farm  area  in  forest  are :  Pennsylvania,  Indiana,  named 
above;  Oregon,  31.8;  Maryland, 31.8 ;  Rhode  Island,  33.7  ;  Maine,  38.1. 
The  States  having  between  fonr  and  five  tenths  of  their  larm-lands  in 
forest  are  three :  Michigan,  40.7 ;  Texas,  (the  eastern  portion  generally 
wooded,)  41.C ;  Virginia,  45.7.  The  southern  belt  is  the  most  heavily- 
wooded  portion  of  the  country,  all  the  States,  with  the  exception  of  Vir- 
ginia and  Texas,  havingmore  than  half  of  their  farm  areas  in  woodland, 
and  a  larger  portion  still  if  the  wooded  wild  lands  shoald  be  counted  iu 
with  the  farm-lands.  The  proportion  in  the  occupied  or  farm  areas  is  as 
follows :  West  Virginia,  51.1 ;  Arkansas,  51.4 ;  South  Carolina,  53.2 ; 
Georgia,  546;  Tennessee,  55 ;  Alabama,  ■'JC;  Florida,  00;  North  Caro- 
lina and  Mississippi,  each  CO. 6  per  cent. 

The  Territories  have  only  a  very  small  portion  of  their  respective 
areas  in  farms.  Here  and  there  a  small  survey  has  been  made,  near 
some  to^vn,  along  some  stream,  or  in  the  neighborhood  of  mining  oi)era- 
tions.  The  areas  in  wood  are  mainly  among  the  mountains,  the  most 
heavily  woo<led  on  northern  slopes  and  in  the  gorges  protected  from 
the  winds;  the  proportion  given  for  farm-lands  is  therefore,  in  all  prob- 
ability, iess  than  the  real  portion  for  the  entire  area  of  a  Territory,  not- 
\Fithstanding  the  fact  that  available  woodlands  in  surveyed  tracts  are 
rapidly  taken  ap  by  farmers.  Utah,  one-tenth  of  one  per  cent.;  Mon- 
tana and  Wyoming,  eight-tenths  of  one  [>er  cent.;  Colorado,  3.5 ;  Da- 
kota, 7.4;  Idaho,  9.6;  New  Mexico,  12.7 ;  Washington,  44.8. 

Most  of  the  States,  in  their  several  counties,  exhibit  great  diversity 

in  the  abundance  of  their  wood  and  timber  supplies.     In  the  uew  States 

it  is  due  to  the  existence  of  prairies,  or  treeless  ijlaius,  traversed  by 

streams  shaded  by  a  line  of  forest,  which  characterize  the  surface  of  all 

4A. 
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or  of  a  portion  of  a  State ;  in  the  older  States  it  is  simply  the  result  of 
settlement  and  cultivation,  in  the  destruction  of  forests,  by  clearing 
land  for  farms,  for  supplies  of  wood  for  fuel,  in  obtaining  timber  for 
building  and  for  the  various  uses  of  mechanism.    East  of  the  Allegba- 
nies  almost  the  entire  surface  of  the  land  was  originally  in  forest.    On 
the  very  summit  of  the  Alleghanies  are  comparatively  large  tracts  of 
level  meadows,  or  mountain  prairies,  known  as  "  glades,'^  which  are 
found  in  undraincd  soils  not  suited  to  the  growth  of  trees,  though  this 
mountain-chain  is  generally  wooded,  on  slope  and  summit,  with  as  fine 
and  various  an  arborescent  growth  as  can  be  seen  in  any  part  of  the 
North  American  continent.    West  of  the  mountains,  through  West 
Virginia,  Ohio,  and  Kentucky,  there  was  little  else  than  forest  in  the 
times  of  the  aborigines ;  and  in  Northeastern,  Southern,  and  South- 
western Indiana,  a  wooded  surface  was  the  i)revailing  characteristic, 
and  even  now  it  is  a  favorite  resort  for  obtaining  black  walnuts  and 
poplars  of  enormous  size,  and  great  boles  of  oaks,  tit  for  the  masts  of 
many  a  "  man-of-war.''    The  South  was  and  is  a  wooded  region,  with 
very  few  and  small  prairies  in  the  valley  of  the  Mississippi,  and  none 
really  worth  mentioning  until  Central  Texas  is  reached.    In  Northern 
Missouri  are  extensive  prairies,  but  almost  half  the  area  of  the  State  is 
now  covered  with  forest,  notwithstanding  the  extensive  clearing  of 
farm-lands  during  more  than  fifty  years  since  its  settlement ;  and  more 
than  half  the  surface  of  Arkansas  and  Louisiana,  both  west  of  the  Mis- 
sissippi, is  now  covered  with  wood.    Meteorological  records  show  that 
the  lines  of  equal  moisture,  in  this  section,  run  northeast  and  southwest, 
through  Western  Kansas,  Eastern  Nebraska,  Iowa,  and  Wisconsin ;  the 
records  of  the  rain-fall  of  any  given  period  correspond  on  that  line, 
rather  than  with  a  line  through  Kansas  and  Missouri  5  so  the  rains  of 
central  Nebraska  and  Minnesota,  in  point  of  time  and  quantity,  corre- 
si)ond  more  nearly  than  those  of  Nebraska  and  Iowa.    As  might  natu- 
rally be  expected,  we  find  the  forest  boundary,  from  Texas  to  Illinois, 
beyond  which  the  prairies  stretch  westward,  running  in  a  general  di- 
rection corresponding  with  the  lines  of  equal  rain-fall.    As  a  result, 
(though  the  lack  of  trees  farther  west  cannot  he  attributed  to  insuffi- 
cient rain-fall  alone,)  we  find  plains  predominating  in  Western  Texas,  in 
nearly  all  of  the  Indian  Territory,  in  a  strip  of  Western  and  nearly  all 
of  Northern  Missouri,  in  a  large  portion  of  Illinois,  and  in  Western  and 
Northern  Indiana,  nearly  to  Lake  Erie.    Southern  Illinois  has  an  aver- 
age proportion  of  forest,  as  the  accompanying  outline  map,  with  figures 
giving  the  proportion  of  woodland  to  farm  area,  will  show.    The  entire 
area  of  farm-lands  in  Illinois,  as  reported  by  the  last  census,  is  25,882,- 
8C1  acres,  of  which  5,061,578  acres,  or  10.6  per  cent.,  were  reckoned  as 
woodland.    The  belt  south  of  the  Ohio  and  Mississippi  Railroad  has  a 
percentage  of  43.5,  which  is  greater  than  that  of  Missouri,  and  almost 
equal  to  that  of  Virginia.    These  counties  are  as  follows: 


Conutk's. 


Per 
cent. 


Couuties. 


Per 
ceut. 


Monroe 47. 1 

Washington 23.7 

Wayuo 48.1 

Edwards 49.0 

\Vaba8U 40.7 

Randolph 53.  IJ 

Porrv 42.1 

Franklin 02.3 

The  district  lying  between  this  railroad  and  the  fortieth  parallel  con- 
tains twenty-nine  counties,  and  averages  25  per  cent,  of  woodlandj  and 
is  made  up  as  follows :  • 


Hamilton 50. 4 

White 45.5 

Gallatin 56.8 

Saline 49.0 

Williamson 47.3 

Jackson 50. 9 

Union 50. 7 


Coauties. 


Per 
cont 


Johnson 00. 0 

Pope 61.0 

Hardin 61.3 

Ma^ac 57. 0 

Pulaski 39.2 

Alexander 56. 2 

Jefferson 44. 2 
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Iloconpin 21. 3 

r«se7. :m.9 

hint  Clair 24.7 

:;UDton 23.5 


Fayelte  ,. 

Bond 

MadisoD 

Greeno 

Montgomery. . 

Shelby 

Combeiland.. 

Clark 

Colaa 


-a4.8  ' 

-.31.3 
..34.6     "" 

Richland 39.6 

Lawrence 44.3 

Sawford 37.1 

laapci' 33.3 

The  nortliern  counties  between  the  fortietli  parallel  and  the  WiscoDsia 
line  make  an  average  of  only  11.4  per  cent. 
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.  19.0 
.     5.1 
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9.2 


Woodford.. 

Warren  — 
Honderson. 
Mercer  .... 

Stark..*."".' 
MarahBll... 

PntnuD a).3 

LaSalle 8.S 

.     3.0 


.  14.3 


Grundy.  ., 
KaokAee 


Connlics. 
Do  Pace..-. 
Kendall  .... 

DeKalb.'."..'! 


4.<) 

3.5 


Loo.. 
Bnreaa.. 

Rock  Inland 15,0 

Wbiteaides 6.2 

Carroll ll.il 

Ogle 11.6 

Lake 8.3 

MoHonry 15.5 

Boone 17.5 

Winnebago 12.6 

'"     -^ 13.8 


13.6 


Jo  bavieec 

Dfl  \¥iU  .. 


EHatt b.sj 

Champaign 3,3 

Peimillion 11.  i) 

Bancook 11.6 

UcDonough le.O 

Bchnyler 34.7 

Fnlton 34.7 

Uason 11.6 

TaiewcU 15.6 

McLean 6.9 

Ford L4 

The  inflnenco  of  the  rivers,  especially  the  Mississippi  and  the  Wabash, 
in  extending  forests,  is  plainly  marlied.  From  the  month  of  the  Ohio 
to  the  fortieth  parallel  are  eleven  connties,  Alexander,  Union,  Jackson, 
Randolph,  Monroe,  Saint  Clair,  Madison,  Jersey,  Calhoun,  Pike,  and 
Adams,  and  they  average  37.3  per  cent.;  northward,  on  the  Missis- 
sippi, Ilancock,  Henderson,  Mercer,  Kock  Island,  Whitesides,  Carroll, 
and  Jo  Daviess,  averaging  14.8  per  cent.  The  traet  between  the 
Saint  Louis  and  Alton  Bailroad  and  the  Illinois  Giver,  in  the  prairie 
belt,  comprising  Jersey,  Greene,  Scott,  Morgan,  Cass,  ^lason,  Menard, 
Tazewell,  Woodford,  Logan,  Marshall,  Putnam,  Gruudy,  Sangamon, 
fonrteen  counties,  averages  16  per  cent. :  and  the  counties  between 
that  road  and  the  Chicago  branch  of  the  Central,  comprising  Madison, 
Bond,  Macoupin,  Fayette,  Effingham,  Shelby^  Montgomery',  Christiau, 
Kankakee,  McLean,  De  Witt,  Macon,  Moultne,  Piatt,  Ford,  Will,  and 
Livingston,  comprising  seventeen  counties,  average  IJ  per  cent. 

In  some  of  the  older  States  the  proportion  of  woodland  is  quite  as 
variable  as  in  Illinois.  Pennsylvania  has  au  average  percentage  of  31.9, 
but  Montgomery  County  has  only  7.8,  while  Cameron  has  88.3.  The 
mountain  counties  have  high  percentages,  Ou  the  Delaware,  Wayne 
ui  the  northeast  has  50.9,  and  Pike,  7C.  The  northern  tier  hits  more  than 
an  average  proportion  of  wood,  especially  McKeau  and  Warren,  which 
bavo  respectively  01  and  60,1  per  cent.  The  counties  borderiug  on  Ohio 
fall  below  au  average.  In  the  agricultural  portion  of  Eastern  Pennsyl- 
vania the  axebasleftonlya  minimum  of  wood,  Cumberland  having  only 
11.7 ;  Lancaster,  12.1 ;  Chester,  14 ;  Berks,  15 ;  Delaware,  near  Phila- 
delphia, has  but  10;  Montgomery,  7.8 ;  and  Bucks,  10.9.  The  accom- 
panying outline  map,  with  plain  flgnres  of  percentjigo  ou  each  couuty, 
will  show  the  progress  of  destruction  of  forests  in  this  State : 
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Bradford 34.6 

Bucks 10.a 

Butler 3fi.4 

Cambria 58,2 

Cameron 88,3 

Carbon 4;).  8 

Centre 36.7 

Cbeater 14.0 

Clarion 34.8 

Clearfield 47.4 

Clinton 32.1 
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Crawford 35,0 

Cumberland 11.7 

Dauphiu 24.7 
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Lawrence 24.4 
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CounUes.  ^ 

Montgomery 7,8 

Montour Hi 

Northamptoa 8,t 

Northumberland 214 

Pony 4L1 

Philadelphia U 

PUco 76.0 

Potter 5L9 

SchoylkiU 33.(1 

Snyder 3LS 

Somerset 4T.( 

Sullivan SS.i 

Susquehanna 33.7 

Tioga 41,;^ 

Union sn.3 

Vonango ,,,,  43.1   ■ 

Warren 60.1   I 

Washiugton HI.6 

Wayne 50.9 

Westmorelaml 2S.6 

Wyoming 36.1 

York.- 


Nortti  Caroliua  lias  a  wealth  of  woodland,  tbe  percentage  to  form  I 
areabeiug  C0.6,  one  county,  Bmnswick,  having  over  90  per  cent.,  and 
less  than  eleven  others  between  80  and  90,  viz,  Bladen,  Beanfort,  Cra- 
ven, Cumberland,  Jackson,  Macon,  Mitchell,  Onslow,  Polk,  TranBylva-  I 
nja,  and  Watanga.  Some  of  these  are  near  the  ocean  and  others  among 
the  mountains.  A  difference  in  altitude  of  more  than  C,000  feet,  differ- 
ences of  latitude,  of  surface,  and  of  soil,  render  this  State  remarkable 
for  the  variety  found  in  its  flora,  which  ranges  firom  the  palmetto  to 
the  pine :  Irom  semi-tropical  forms,  to  vegetation  almost  alpine  in  char- 
acter. Kone  of  the  States  can  exhibit  a  larger  variety  of  forest  growtit 
The  following  list  of  counties  will  show  an  unnsnal  proportion  of  wood- 
land: 


Alamance 

Alexander 

AUeghany 

Anson 

cent. 
....   34.8 
....  74.1 
....  C5.4 
....  3.'>.4 

CouuUea. 

Edgecombe 

Foreyth 

Fiwdilin 

Gaston 

Gates 

Granville 

Greene  

GnUford 

Halifai 

Hanett 

Haywood 

...  52.4 
...  44.9 
...  46.9 
...  53.2 
...  64.7 
...  31.1 
...  &9.9 
...  31.8 
...  55.9 
...  79.3 
...  69.5 
...  73.1 

Northampton  ... 

Onslow 

Oninge 

Pasquotank 

Perqnlmans 

Person 

Pet 

cesk 
.-     47.9 
...     80.1 
...     37.U 
...     44.4 

....  68.7 
.,..  85,8 
....  91.7 
....  73.7 

Brunswick 

Buncombe 

Randolph 

Robeson 

Howan". 

Rutherford 

...     67.0 

...     75.8 
...     70.8 
...     45.5 

Cftharrus 

....  37.4 

Camden 

....  37.3 
....  63.1 
....  28.8 

21.7 

....  48.5 
....  59.6 
....  54.3 
....  76. B 
....  49.6 

8.1 

....  82.3 
....  85.3 

.'■)2,7 

....  4B.0 
....  41,8 
....  39,5 
....  76.3 

Hyde 

Iredell 

Jackson 

Johnston 

Lenoir*.""."  I!.'' 

Lincoln 

Mbcou 

Madison 

MarUn 

McDowell 

Meoklenberg... 

Mitobell 

Montgomery .... 

Moore 

Nash 

New  Hanover  ... 

...  48.8 
...  43.9 
...89.3 
...  66. 1 
...  73.2 
...54,1 
...  47.8 
...  85.8 
...  78.7 
...  73.1 
...  46.7 
.  ..  39.0 
...  80.1 
...  61. I 
...  73.4 
...  69.8 
.  ..  78.1 

—     64.3 

CaaweU 

Catawba 

Stanley 

Stokes 

...     66.2 
...     01.0 

Cherokee 

Transylvania  ... 

...     85.2 

Clay 

Cleveland 

Columbus 

Craven 

Cnmberland 

IMon 

Wake 

Warren... 

Wasbingtoa 

Watanga 

...     58.H 
...     46.1 
...     47.7 
...     68.4 
...     BO.  4 

Dare 

Davidson 

Davie 

Dnplin 

Wilkes 

Wilson 

Yadkin 

Yancey 

...     67.9 
...     60,6 
...     49.7 
...     77.0 

PLATS  a 
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^39.7    '■ 


APPUNO. 

76.0  , j   \^'-oS;^' 

|b7I   ""'■''■   BAKER 
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The  forest  .ircca  of  Georgia  farm-lands  is  still  large — 54.G  per  cent. 
5ev<3n  counties — Bullock,  Clincb,  Coffee,  Montgomery,  Pierce,  Telfair, 
ind  Ware — have  over  nine-tenths  in  woodlands,  the  latter  97.4  per 
jent.  The  following  table  gives  the  proportion  for  each  county  in 
leorgia: 


Connties. 


Per 
cent 

Vppling 7C.0 

^aker  1 50.5 

^(Iwin 25.8 

3aDks 74.9 

3artow 54.2 

3crrien 65.6 

Bibb 52.8 

Brooks 71.7 

Bryan 79.8 

BnUock 91.3 

Burke 47.0 

Butts 36.6 

IJalhoun (>aO 

Camden 80.2 

I^ampbell 61.0 

[Barron 58.9 

:;atooea 62.0 

Charlton 88.0 

Chatham 73.5 

Chattahoochie 43.9 

Chattooga 69.6 

Cherokee 69.3 

Clark 21.8 

Ch»y 59.5 

Clayton 43.8 

CUnch 91.8 

Cobb 56.1 

Coflfee 95.0 

Colquitt 72.9 

Columbia 29.4 

Coweta 39.8 

Crawford 43.0 

Dade 7 

Dawson 78.7 

Decatur 65.6 

DoKalb 43.3 

Dooly 63.4 

Dou^erty 42.2 

Early 67.2 

Echols 27.9 

Effingham 89.9 

Elbert 26.2 

Emanuel 9.0 

Fannin 81.2 


Coanties. 


Per 
cent. 

Fayette 50-7 

Floyd 63.1 

Foreyth- 53.3 

Franklin 59.2 

Fulton 55.2 

Gilmer 1 

Glasscock 55.4 

Glynn 77.3 

Gordon 71.7 

Greene 20.6 

Gwinnett 46.5 

Habersham 46.8 

Hall 74.4 

Hancock 28.5 

Haralson 58.6 

Harris 29.2 

Hart 68.6 

Heard 61.7 

Henry 48.2 

Houston 43.8 

Irwin 00.0 

Jackson 48.5 

Jasper 19.4 

Jefferson 54.9 

Johnson 69.4 

Jones 28.4 

Laurens 72.4 

Lee 50.0 

Liberty 80.6 

Lincoln 22.2 

Lowndes 62.1 

Lumpkin 78.2 

Macon 50.6 

Madison 40.2 

Marion 50.1 

Mcintosh 69.1 

Meriwether 35.1 

Miller 69.5 

MUton 52.7 

Mitchell 58.1 

Monroe 20.7 

Montgomery 93.0 

Morgan 17.1 

Murray 71.6 


Counties. 


Per 
cent. 

Muscogee 36.3 

Newton 412 

Oglethorpe 54.0 

Paulding 65.8 

Pickens 78.3 

Pierce 91.2 

Pike 45.1 

Polk 50.4 

Pulaski 61.6 

Putnam 17.5 

Quitman 57.2 

Rabun 88.2 

Randolph 55.9 

Richmond 54.0 

Schley 48.1 

Scriven 70.6 

Spalding 7.2 

Stewart 39.7 

Sumter 50.5 

Talbot 30.7 

Taliaferro 15.4 

Tatnall 56.3 

Taylor 67.9 

Telfair 91.4 

Terrell 56.8 

TTiomas 64.9 

Towns 57.3 

Troup 30.1 

Twiggs 44.5 

Union •  85.6 

Upson 51.1 

Walker 61.3 

Walton 35.3 

Ware 97.7 

Warren 21.4 

Washington 60.9 

Wayne 52.8 

Webster 47.3 

White '. 63.1 

Whitefield 67.6 

Wilcox 82.2 

Wilkes • 13.7 

Wilkinson 40.0 

Worth 70.1 
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AGRICULTURAL   REPORT. 


AGRICULTUEAL  EXPOETS. 


^Statement  of  the  exports  of  affrloultural  prodtcots  of  the  United  States,       \ 
their  immediate  manvfaeturcSj  for  the  year  ending  June  30, 1872,  colu 
from^ the  report  of  Edicard  Yonng,  chief  of  Bureau  of  StatUHcSy  Treas- 
nry  Department, 

Quantity.  Valoe. 
Animals,  living : 

Hogs nnmbor..                56,010  $543,153 

Horned  cattlo nnmber. .               28, 033  5G5,719 

Horses nnml>er..                  1,722  268,475 

Mnles number..                 2,121  294,402 

Sheep numl>er..                35,218  79,592 

All  other,an(l  fowls 17,375 

•     Total  living  animals 1,773,716 

Animal  matter : 

Bones  and  bonc-dnst ...cwt.-                01,899  $106,567 

Bone-black,  ivory-black,  &c pounds . .          2,  QlO,  142  46, 147 

Candles,  tallow  and  other pounds . .          2, 299, 840  341, 210 

Furs  and  fur  skins. 3,343,005 

Glno pounds..                85,717  17,968 

Hair,  immanufacture<l 348,964 

Hair,  manufactures  of 25, 803 

Hats,  caps,  and  bonnets  of  fur,  wool,  or  silk 188,574 

Hides  and  skins  other  than  fur.... 1,445,178 

Leather  and  manufactures  thereof: 

Boots  and  shoes pairs..             325,296  502,689 

Leather  of  all  kinds  not  specified pounds . .        12, 102, 019  2, 864, 800 

Morocco 153,962 

Saddlery  and  harness 65,599 

Manufactures  not  specified 96,979 

Oil,  lard gallons..             533,147  432,483 

Neat's-foot  and  other gallons..               26,393  9,408 

Provisions : 

Bacon  and  hams pounds..      246,208,143  21,126,592 

Beef pounds..        26,652,094  1,870,886 

Butter pounds..          7,746,261  1.498,818 

Cheese pounds,.        66,204,025  7,752,918 

Condensed  milk 86,808 

Eggs dozen..                 5,148  1,048 

Lard pounds..       199,651,660  20,179,619 

Prefjcrved  meats 697,067 

Pork pounds..        57,169,518  4,122,308 

Soaps,  perfumed  and  toilet 9,436 

Another pounds..          8,676,736  606,527 

Tallow pounds..        76,151,218  6,973,189 

Wax pounds..             446,174  126,130 

Wool  and  manufactures  thereof: 

Wool,  raw  and  lleece pounds..              140,515  36,434 

Carpets yartls..                     870  1,342 

Otlier  manufactures 211, 327 

Total  of  animal  matter 75,287,133 

Broadstnfis  and  products  thereof: 

Barley bushels..                86,891  $63,407 

Bread  and  biscuit pounds..        10,548,879  629,841 

Indian  corn bushels..        34,491,650  23,984,365 

Indian-corn  meal barrels..              308,840  1,214,999 

Oats bushels..              262,975  135,129 

Rye bushels..              794,967  703,929 

Kyo  flour barrels..                 6,287  34,401 

Wheat bushels..        26,423,080  38,915,060 

Wheat  flour barrels..          2,514,525  17,955,684 

Other  small  grain  and  pulse 479,449 
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Quantity.  Valac. 
Breadstuffs  and  products  thereof— Contiuued. 

Maizena  and  other  prex)aratioD8  of  breadstuff  used  as 

food 847a,  009 

Starch pounds..          3,331,7G3  1(55,415 

Total  breadstufijy  aud  their  products 84, 751, 68S 


Z^otton  and  manufactures  thereof: 

Sea-island pounds..          2, 709,100  $1,410,303 

Other,  unmanufactured pounds..       930,828, 307  179,2/4,202 

Manufactures  colored yards..          2,844,888  458,998 

Manufactures  uncolored yards..          8,859,191  1,317,719 

Manufactures  not  speciiied 527,613 

Total  cotton  and  its  manufactures 182,988,835 


i^'^ood  and  its  manufactures : 

Boards, clapboards, deals, planks,  joists, <fec..M  feet..             170,872  f3, 466, 431 

Laths,  paliugs,  pickets,  «&c Mfeet..                 2,723  9,356 

Shingles Mfeet..                27,042  127,338 

Box-shooks 113,448 

Other  shooks,  staves,  and  headings 5,003,551 

Hogsheads  aud  barrels,  empty number . .              159. 506  277, 307 

All  other  lumber 427,240 

Fire-woo<l cords..                 5,428  14,097 

Hop,  hoop,  telegraph,  and  other  i)oles 534,714 

Logs,  masts,  spars,  and  other  whole  timber 362,527 

Timber,  sawed  and  hewed cubic  feet..         12,594,738  2,107,676 

All  other  timber 99,304 

Household  furniture 1,493,679 

Wooden  ware 196,606 

All  other  manufactures  of  wood  not  specified 1, 007, 598 

Total  wood  and  its  manufactures 15,240,872 


Uacellaneous  products : 

Brooms  and  brushes  of  all  kinds $166,338 

Cordage,  rope,  twine,  &c.,  of  all  kinds  not  speci- 
fied  pounds..          2,116,029  302,343 

Forest  products: 

Aflhes,  pot  and  pearl pounds..          1,413,901  108,474 

Bark  for  tanning 166,501 

Ginseng pounds..             401, 2e0  :341,616 

Rosin  and  turpentine _ barrels..              692, 72B  3,256, a54 

Spirits  of  turpentine gallons..           4,495,441  2,521,357 

Tar  and  pitch ban-els..               36,722  131,010 

Fmit  and  preparations  thereof: 

Apples,  dried pounds..          2,644,592  190,560 

Apples,  green  or  ripe bushels..              100,397  198,948 

Other  fruits,  green,  ripe,  or  dried 164, 541 

Preservedin  cans  or  otherwise 250,420 

Hats  and  caps  of  palm-leaf,  straw,  &c 32,884 

Hay tons..                  5,266  135,714 

Hemp  and  manufactures  thereof: 

Hemp  unmanufactured „ cwt..                     561  7,103 

Cables  and  cordage ^ cwt..                 9,918  195,901 

Other  manufactnies — 114,869 

Hops ^ pounds..          3.061,244  408,305 

Liquors,  fermented,  brewed,  or  distilled : 
Beer,  ale,  porter,  or  cider : 

In  bottles ^ dozen..                 2,205  5,340 

In  casks ^ gallons..                77,639  27,829 

Spirits  distilled : 

From  grain ^ gallons..               26,606  45,278 

Frommolasses ^ gallons..              882,464  517,556 

From  other  materials ., gallons. .                41, 143  28, 665 

Wine gallons..                31,263  37,713 

Oa-cake .,,.... ...pounds..       206,970,910  3,966,368 

Oil,  vegetable : 

Cotton-seed » ^ gaUons..             547,165  293.546 
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QuanUty.  Vila. 

Miscellaneous  products— Coutinued. 

Oil,Lmsee(l 28,375  jaaon 

Volatile  or  essential 2K 

Kico pounds..  403,835  » 

♦Sec-ds  I 

Cotton pounds..  6,360,109  72*212 

Flaxorllut uushols..  COO  1,*'' 

Clover,  timothy,  garden,  &c 3,765, 

Sugars  and  manufactures  thereof: 

Sugar,  brown pounds..  17,065  2,130 

Sugar,  refined pounds..  4,461,427  *^<  455 

Molasses gallons..  2,726,858  !» 

Candy  and  confectionery •...  w 

Tobacco  and  manufactures  thereof: 

Leaf pounds..      234,936,892        24,136,166 

Cigars M..  197  6 «« 

Snuff pounds..  15,092  5 

Other  manufactures 2,511, 

Vegetables  and  preparations  thereof: 

Onions bushels..  80,619  'ff^^ 

Pickles  and  sauces •• 

Potatoes bushels..  621,637  |w 

Other  vegetables ---  --  ''^ 

Vegetables  prepared  or  preserved ...- • 

Vinegar gallons..  28,435  o,uwu 

Total  miscellaneous 46,358,010 

HKCAPITULATION. 


Agricultural  products. 


1870. 


Animals,  living 

Animal  matter 

Breadstnffs  and  products  thereof. 
Cotton  and  manufactures  thereof. 
Wood  and  manufactures  thereof. . 
Miscellaneous 


$1,045,039 
:^,  598, 856 
72, 302, 060 
230, 807, 951 
13,951,326 
35, 969, 749 


389, 674, 981 


Values. 


1871. 


$1,019,604 
45, 728, 368 
79, 320, 609 
221,885,245 
12, 795, 829 
34,932,204 


395, 681, 859 


1872. 


W,  773, 716 
75,287,133 
84,751,688 
1^968,835 
15,240,872 
46,35^010 


406,394,254 


DISTRIBUTION  OF  AaRICULTURAL  EXPORTS. 

The  aggregate  domestic  exports  of  the  United  States  for  the  last  three 
fiscal  years,  together  with  the  proportion  of  agricultural  products,  were 
as  follows: 


Year. 


1870 
1871 
1H7'J 


Total  oxjwrts. 


$499, 092, 143 
562, 518, 651 
5*19, 219, 718 


Exi)ort8  of 
agricultural 
products. 


$.389, 674, 981 
395,68J,859 
406,394,254 


Per  cent,  of 
agricnltai'l 
products. 


78 
70 
74 


While  the  total  export  of  1872,  compared  with  1871,  shows  a  loss  of 
813,289,9.33,  or  2.3  per  cent.,  the  export  of  agricultural  products  increased 
$10,612,395,  or  3.15  per  cent.  Of  the  latter,  all  branches  show  a  decided 
increase  except  cotton  and  its  manufactures. 
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Living  animals. — Our  exi>orts  of  living  animals  amounted  to  $1,773,716, 
an  increase  of  $754,112,  or  75  per  cent.  Of  this  amount  Canada  took 
8613,005,  or  over  a  third,  embracing  54,716  hogs,  (nearly  the  whole 
export,)  346  cattle,  175  horses,  4  mules,  and  440  sheep.  To  the  British 
West  Indies  we  sent  1,144  cattle,  286  horses,  1,725  mules,  (seven-eighths 
of  the  export,)  3,857  sheep,  &c.,  amounting  to  $446,122.  Cuba  received 
the  largest  proportion  of  our  cattle,  18,755,  and  other  animals  amount- 
ing to  $366,052.  To  the  British  possessions  in  North  America,  outside 
of  Canada,  we  shipped  1,557  cattle,  468  horses,  164  mules,  3,429  sheep, 
and  other  animals  valued  at  $133,226.  Mexico  was  our  best  customer 
for  sheep,  taking  27,228,  besides  6,121  cattle  and  other  live  stock  amount- 
ing to  $103,531.  Our  only  European  shipment  was  to  Ireland,  100  sheep, 
valued  at  $600.  The  other  exports  were  mostly  to  South  America  and 
the  West  Indies. 

Animal  ^natter. — Our  total  export  of  animal  matter,  in  1872,  was 
valued  at  $75,287,133,  against  $45,728,368  in  1871,  and  $35,598,856  in 
1870.  Last  year's  export  may  be  clasEofied  as  follows:  cattle  products, 
$22,081,220;  hog  products,  $45,859,002;  sheep  products,  $249,103;  mis- 
cellaneous, $7,097,808.  England  received  of  these  items,  $39,698,462, 
or  considerably  over  one-half  of  the  whole.  Of  cattle  products  she 
purchased  14,356,368  pounds  of  beef,  2,645,697  pounds  of  butter, 
52,056.926  pounds  of  cheese,  35,418,405  pounds  of  tallow,  besides  leather, 
manuractnres  of  leather,  condensed  milk,  neat's-foot  oil,  candles,  and 
glue,  amounting  to  $13,353,214.  Of  hog  products  she  took  12,103,556 
iwunds  of  pork,  163,397,588  pounds  of  hams  and  bacon,  70,131,800 
l)ounds  of  lard,  and  298,368  gallons  of  lard-oil,  amounting  in  all  to 
$22,247,167.  Of  sheep  products  she  received  only  392  pounds  of  wool, 
valued  at  $460,  and  wool  manufactures  worth  $10,595.  Of  miscellaneous 
animal  products  she  purchased  to  the  amount  of  $4,087,126,  the  largest 
items  of  which  were,  furs  and  fur-skins,  $2,492,271;  hides  and  skins, 
$763,475;  preserved  meats,  $314,728;  hair  and  its  products,  $228,377, 
&c.  A  very  large  proportion  of  these  exports  were  for  re-export  to 
European  and  other  countries.  Ireland  is  a  large  consumer  of  our 
animal  products,  yet  our  direct  exports  to  that  island  amounted  to  only 
$36,873.  Scotland  shows  a  larger  direct  trade,  embracing  $1,018,028  of 
catUe  products;  of  hog  products,  $2,488,695;  of  sheep  products,  $1,879; 
of  miscellaneous,  $323,835. 

On  the  continent  of  Europe  our  three  best  customers  were  Germany, 
France,  and  Belgium.  Germany  took  cattle  products  valued  at  $1,689,- 
550 ;  hog  products,  $5,709,620 ;  sheep  products,  $15,260 ;  and  miscella- 
neous, $1,018,950 ;  total,  $8,433,380.  The  largest  items  in  this  German 
trade  were  1 ,490,104  pounds  of  pork,  18,878,858  pounds  of  hams  and  bacon , 
40,672,851  pounds  of  lard,  8,428,396  pounds  of  cheese,  5,805,344  pounds 
of  tallow,  &c.  France  received  18,455,982  pounds  of  tallow  and  other 
cattle  products,  amounting  to  $1,736,049 ;  13,398,911  pounds  of  hams 
and  bacon,  15,305,222  pounds  of  lard  and  other  hog  products,  amount- 
ing to  $2,630,014;  sheep  products,  49,000  pounds  of  wool,  amounting  to 
$19,600 ;  miscellaneous,  $72,585 ;  total,  $4,458,248.  Belgium  purchased, 
direct,  $349,374  of  cattle  products,  $1,100  of  sheep  products,  $6,485  of 
miscellaneous,  and  $3,720,981  of  hog  products,  the  latter  embracing 
24,657,519  pounds  of  hams  and  bacon,  17,635,701  pounds  of  lard,  &c. 
We  drove  a  good  trade  with  Cuba,  sending  thither  cattle  products 
amounting  to  $274,966;  hog  products,  $2,632,420;  sheep  products, 
(woolen  manufactures,)  $3,528;  miscellaneous,  $66,508;  total,  $2,977,- 
422.    With  the  West  Indies  and  South  America  our  trade  was  very 
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considerable,  taking  less  of  the  raw  material  and  rtx^^^of  the  xnanofic- 
tiired  product.  - 

Brcailstiifs, — Our  exports  of  breadstuffs  during*     ■^^^'^  amounted  to 
8^1,751,088,   a^^ainst  870,320,609  in  1871.    Of  tlii^  Aggregate  g 
amounted  to  $64,281,330,  leiiving  820,470,340  for  flour,  ineal,  and  o 
manufactures  of  grain.    England  received  13,878,140  busbels  of  wb 
10,608  busbels  of  barley,  12,306,575  busbels  of  barley  and  other  sn 
grains,  to  tlie  total  value  of  830,120,132.    Of  manufactures  of  g     is 
she  imported  from  this  (jouutry  208,830  barrels  of  flour  and  otberii 
to  the  extent  of  only  $1,550,065.    Her  total  imi>ort  of  our  breadscu 
831,080,05)7,  was  somewhat  over  a  third  of  our  whole  exi)ort.     ScotL 
takes  of  our  grain  to  the  value  of  83,723,384,  mostly  wheat  and  corn, 
and  of  grain  manufactures,  8721,041.    Ireland  makes  a  strong  demand 
upon  our  breadstuffs,  taking  3,030,122  bushels  of  wheat,  and  10,895,539 
bushels  of  corn,  which,  with  a  few  other  small  grains,  amount  to  814,- 
231,718.    She  takes,  however,  only  $233,346  in  grain  products.     On  the 
continent  of  Europe,  Germany,  France,  and  Belgium  are  again  our  lead- 
ing customers.    German  v  takes  81,422,404  in  grain  and  885,909  in  grain 
manufactures  5   I'rauco  '$2,358,462  and  82,550;   Belgium,   $2,018,406 
and  824,814.    In  our  trade  with  natives  of  our  own  continent,  the 
manufactures  of  grain  reach  larger  aggregates  than  the  raw  material. 
Canada  is  the  only  exception,  taking  88,270,555  of  the  latter  and  $2,- 
841,434  of  the  Ibnner.    The  other  British  American  possessions  take 
but  837,5-16  in  grain  and  $1,206,582  in  grain  manufactures ;  Britisli  West 
Indies  take  8330,242  and  83,804,515 ;  Cuba,  8201,811  and  81,226,333; 
Brazil,  88,035  and  83,200,505 ;  Mexico,  843,118  and  8242,151 ;  Yeneza- 
ela,  852,000  and  8306,431 ;  Colombia,  83,682  and  8257,230 ;  Hayti,  $808 
and  8435,637 ;  Central  America,  87,508  and  8345,557;  Uruguay,  $19,005 
and  8330,140 ;  Danish  West  Indies,  87,800  and  8304,976.    Of  Aaatic 
countries,  Chintj  takes  80,251  of  grain  and  8021,170  of  grain  prodnets; 
Japan,  80,701  and  865,000. 

Cotton  and  cotton  manufactures. — Our  totil  export  of  sea-island  cot 
ton  was  absorl)ed  by  England,  Germany,  and  Fnvnce,  the  first  taking 
2,437,640  ix)unds,  the  second,  14,143  pounds,  and  the  third,  257,323 
l>ounds.  Of  other  cottons  Ihigland  took  672,813,008  pounds  of  a  totol 
export  of  030,028,307  i)ounds.  France  stands  next  in  this  export  trade 
of  raw  material,  receiving  87,020,860  pounds;  Germany  took  42,502,461 
])ounds;  Spain,  32,570,783  iwunds;  Iixiland,  28,227,598  pounds ;  Enssia, 
24,6vS;5,546  i)ounds;  ilolland,  22,784,085  pounds;  Belgium,  10,098,368 
lK)unds ;  Itnly,  5,022,224  pounds.  It  thus  appears  that  nearly  our  whole 
export  was  directed  to  Europe.  On  this  continent,  Canada  took 
1,806,077  poimds;  Mexico,  057,200  pounds.  Of  the  entire  value  repre- 
sented by  this  export  trade,  8182,988,835,  raw  material  represents  $180,- 
684,505,  leaving  but  82,304,3.30  for  all  sorts  of  cotton  manufactoies.  Of 
the 
8! 


the 

Sea-island  cotton  exiwrts,  which  constitute  but  a  small  fraction  of  the 
whole,  fell  from  3,210,088  pounds  to  2,700,100  pounds,  and  other  raw 
cottons  declined  from  1,450,715,036  pounds  to  030,028,207,  a  loss  of  528,- 
786,820  pounds.  Of  the  declared  values  of  these  exports  of  raw 
material,  sea-island  cotton,  though  more  than  double  the  qoantily  ot 
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nfactnres  fell  from  $3,558,136  to  $2,304,330,  a  loss  of  $1,253,806.  Our 
shipments  of  colored  goods  declined  from  5,083,923  yards  to  2,844,- 
888  yards ;  uncolored  cottons, from  14,832,031  yards  to  8,859,191  yards; 
other  cotton  manufactures  from  a  value  of  $1,05G,0G1  to  8527,613.  Of 
our  domestic  exports  it  is  evident  that  cotton  and  its  products  are  not 
only  relatively  but  absolutely  declining. 

Forest  products, — Of  wood  in  all  its  stages  of  preparation  for  manu- 
facture, and  including  firewood,  our  export  during  1872  amounted  to 
$12,265,082,  an  increase  of  $1,749,887.  The  largest  shipments  were  to 
Cuba,  $3^63,868:  England,  $1,921,537;  Spain,  $837,653;  Peru,  $781,415; 
British  West  Indies,  $673,123;  Porto  Rico,  $651,582;  Canada,  $611,299, 
&c.  Of  manufactures  of  wood,  we  exported  $2,975,190,  an  increase  of 
$574,443.  Of  these,  our  largest  shipments  were  to  Canada,  $541,801 ; 
Cuba,  $352,868;  Australia  and  New  Zealand,  $302,216;  Peru,  $251,788, 
&c.  Of  bark,  for  tanning,  we  sent  to  England,  $74,495;  to  Ger- 
many, $34,334;  to  Prance,  $30,988;  to  Scotland,  $19,330,  &c. ;  the  total 
amount  being  $166,501,  against  $96,195  the  previous  year.  Of  pot  and 
pearl  ashes,  France  took  $74,844,  England  $12,350,  &c.,  the  total  ex- 
port being  $108,474,  against  $103,249  in  1871.  Of  rosin,  turpentine, 
spirits  of  turpentine,  tar,  and  pitch,  our  export  amounted  to  $5,909,221, 
that  of  1871  being  $2,604,043.  Our  best  customers  were  England  and 
Germany,  the  former  taking  $2,525,272,  and  tbe  latter  $866,198.  Of 
ginseng,  we  sent  to  Cbina  $340,686,  and  to  Japan,  $930 ;  total,  $341,616, 
against  $119,385  the  previous  year.  Our  total  export  trade  in  forest 
products  amounted  to  $21,766,684,  against  $15,934,414  in  1871.  Of 
this  amount,  England  took  $4,713,620 ;  Cuba,  $3,463,917 ;  Germany, 
$1,334,770;  Canada,  $1,304,852;  Peru,  $1,055,204;  Ireland,  $971,357 ; 
Spain,  $879,363 ;  British  West  Indies,  $768,750,  &c. 

Liquors^  fermented^  brewed^  and  distilled. — Of  native  wine  we  sent 
$12,624  to  Central  America,  $6,913  to  Canada,  $4,393  to  Mexico, 
$2,252  to  Colombia,  $1,733  to  England,  &c.,  the  total  amount  being 
$37,713,  against  $26,444  the  previous  year.  Our  exports  of  beer,  ale, 
&c.,  amounted  to  $33,169,  those  of  1871  being  $38,378.  Our  largest 
shipment,  $21,499,  was  to  Cuba.  Of  grain-spirits  we  sent  but  $45,278, 
the  export  of  the  previous  year  being  $68,601 ;  the  largest  amount, 
$8,776,  was  taken  by  the  Sandwich  Islands.  We  increased  our  export 
of  molasses  spirits  from  $376,957  to  $517,556,  the  largest  Shipment, 
$428,509,  being  to  the  British  African  possessions.  Of  all  other  spirits 
we  shipped  but  $28,665.  The  total  export  of  all  kinds  of  limior  amounted 
to  $662,381,  of  which  $428,737  went  to  the  British  possesadons  in  Africa. 
Tbe  export  of  1871  was  $517,368. 

Sugar  and  Us  preparations. — Of  brown  sugar,  we  exported  $2,170 ;  of 
refined  sugar,  $5(>1,455 ;  of  molasses,  $603,120 ;  of  candy  and  confec- 
tionery, $22,488;  total,  $1,189,233,  the  export  of  1871  being  $1,228,214. 
All  branches  of  this  trade  declined,  except  refined  sugar,  which  rose 
from  $500,986  to  $561,455.  Our  largest  shipments  were  to  England, 
$314,485 ;  Colombia,  $149,492 :  Chili,  $145,642 ;  Scotland,  $144,591 ; 
Germany,  $120,986,  &c. ;  total,  $1,189,233. 

ikeds^  vegetable  oils,  oilcnke. — Cotton-seed,  for  the  first  time,  appears 


seed,  we  8hipiK?d  600  bushels,  worth  $1,867,  and  of  all  other  seeds, 
$3,765,025.  Of  linseed-oil,  our  shipment  amounted  to  28,375  gallons, 
vahied  at  $26,914.  Of  cottonseed  oil,  our  first  shipment,  we  exported 
517,165  gallons,  valued  at  $293,546.    Of  oil-cake,  we  sent  out  206,970,910 
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pounds,  valued  at  $3,966,368.    The  aggregate  value  of  all  these  a 
was  $8,361,488,  against  $6,546,144  in  1871.    Three-fourths  of  this  i 
was  with  the  British  islands,  England  taking  $5,552,824,  ind 
190,995,812  pounds  of  oil-cake,  valued  at  $3,648,824.     Our  trade 
Germany  amounted  to  $1,589,635. 

Tobacco  and  its  jprodtwts, — Our  total  export  of  tobacco  and  its  t^w 
ations  amounted  to  $26,659,921,  against  $21,993,957  in  1871.    < 
aggregate,  $24,136,166  represented  234,936,892  pounds  of  leaftoi 
leaving  but  $6,648  for  cigars,  $5,241  for  snuff,  and  $2,511,866 for  allt 
preparations  of  tobacco.     The  largest    shipment  was   to  Gftr 
$7,024,515  5  England  took  «r6,848,505 ;  France,  $3,541,226 ;  Italy,      , 
870 ;  Holland,  $1,533,275. 

MisceUaneoua  vegetable  matter. — Of  various  articles  included  n 
this  head,  we  exported  $2,953,373,  viz:  fruit  and  its  preparat 
$804,469;  vegetables,  dry,  dried,  canned,  pickled,  &c.,  $688,323; 
$135,714;  vinegar,  $8,356 ;  hemp,  $7,103 ;  hemp  manufactures,  $310 
cordage,  &c.,  $362,343;  hats  and  caps  of  straw,  &c.,  $32,884; 
$26,768;  brooms,  $166,338 ;  hops,  $408,305.  Our  shipments  of  all 
articles  were  in  excess  of  1871,  except  vinegar,  hats,  caps,  and  bn 
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AGEICULTURAL  REPORT. 


Tobacco  and  manufactures  thereof. 


Couutrics. 


England 

Scotland 

Ireland 

Gibraltar 

Canada  

British  America 

British  West  Indies 

British  Africa 

British  East  Indies 

Australia^  &c 

British  possessions 

Spain 

Cfuba 

Porto  Ilico 

Spanish  possessions  — 

Germany 

France 

French  America 

French  possessions 

Brazil 

China 

Argentine  Republic . . . . 

Holland 

Dutch  East  Indies 

Dutch  West  Indies  . . .  - 

Mexico 

Italy 

Venezuela 

Belpum 

Japan 

Colombia 

Sandwich  Islands 

TTruguay 

Hayti 

San  Domingo 

Peru 

(Central  America 

CbiU 

Denmark 

Danish  West  Indies — 

Portugal 

PortujB^ieso  possessions 

Austria 

Turkey 

liiberia 

Other  countries 


Total 


Loaf. 


Pounds. 


Value. 


42, 
2, 

1, 
1. 


431, 190 
505,832 
125, 485 
359,4ir7 
805, 494 
61,378 
725,858 
505,394 


8, 


71. 
38, 

1. 
1. 


143,257 

241,596 

887,960 

234.058 

fii,  522 

31,295 

073,881 

106,877 

106,052 

155,390 

42,815 


19, 


323,567 
165, 041 


23, 
3, 


133,856 
427,689 
986,588 
23,534 
525,721 


206,780 


222,285 
592,240 
8, 375 
100,394 
:»,397 
395, 077 


3, 


84,889 
203,551 
328,427 
255,738 


:i52, 845 
45,077 


234, 936, 892 


15,435,399 
332,233 
11,484 
181, 276 
555,060 
9. 194 
217, 230 
194, 862 


30,343 

20,091 

680,261 

43,908 

3,734 

^178 

6, 960, 557 

3, 527, 123 

99,084 

140,234 

5,374 


46,572 
1,515,383 


21, 703 

66,105 

2,393,850 

4,549 

332,986 


54,159 


29,825 
86,539 

1,213 
21,205 

5,799 
46, 479 


10,665 
301,845 

41.117 
658,189 


41,213 
6,145 


24, 136, 166 


Cigars. 


Value. 


12, 595 
936 


300 


SOO 

1,370 

800 


20 


130 
265 


32 


6,648 


Snuff. 


Other  man- 
ulac  tares. 


Value. 


#1,513 


838 


565 


7 
220 


50 


1,171 

877 


Valae. 


f  1, 413, 106 

:sS4,a57 

1,U63 

37,478 

41, 1« 

45,160 

58^463 

37,359 

96.0aSi 

314,609 

3» 


46,618 
5,920 


63,658 
14,096 
33,188 

1.716 

4,345 
21, 617 
51,S74 
17,893 

1,490 
36,907 

4,357 


8,871 
35,726 

4,635 
73,850 
18,571 
33,857 

1,389 

1,215 
16,168 

4,130 

8.U3 
613 

5,075 
507 

6.348 


181 


9,084 


5,241 


2, 511, 866 


Totd. 


VahK. 


$6;  Bifida 

U« 

601^91 

aw- 

33 

31 
34^ 

9 
01 

9! 


I 

M 


1,8S 

L 
SB 


^ 

J 


a 

S 

51 

1S.._ 
303;  38 

47.36 
658.  la 

m 

41.313 
15,981 


96,659.931 


Agricultural  implements, — During  the  fiscal  year  ending  jQne30y  1872, 
our  exports  of  agricultural  implements  amounted  to  $1,G47,413,  the 
aggregate  of  the  previous  year  being  $1,070,946.  Of  fanning-mills  we 
reduced  our  shipments  from  35,  valued  at  $1,390,  to  19,  valued  at  $470 
Of  horse-powers  we  sent  abroad  only  11,  valued  at  $3,200,  against  26 
valued  at  $10,167,  in  1871.  Of  mowers  and  reapers  we  increased  our 
exports  from  3,342  to  6,084,  and  from  $354,263  to  $714,016.  Of  plows 
and  cultivators  we  raised  our  shipments  from  9,586  to  17,395,  and  from 
$139,014  to  $211,406.  Unenumerated  articles  increased  from  $566,112 
to  $618,321.  England  took  2,042  mowers  and  reapers  and  207  plows 
and  cultivators.  Germany  took  5  horse-powers,  2,267  mowers  and  reap- 
ers, and  2. plows.  Scotland  took  886  mowers  and  reapers  and  18  plows 
and  cultivators.  The  Argentine  Eepublic  took  323  mowers  and  reapers 
and  2,457  plows  and  cultivators.  Uruguay  took  6  fanning-millg,  21 
mowers  and  reapers,  and  1,738  plows  and  cultivators.  The  following 
table  will  exhibit  the  results  of  this  trade  during  1872 : 
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tenuKt,  bv  oauHlriti,  akOKing  IIk  export  of  agriaOtural  implemtHts  diiring  Ihe  JumI  Mtar 
ei^ngjat,e2a,lffri. 


CnuDlTici. 

^■t^ut«- 

Hors^pow- 

Uunen     uU 

Plowaindcul- 
llTiton. 

^UDltl 

ToUL 

No. 

-- 

No 

V^oe. 

Ko. 

VnluB. 

Na. 

T.11.C, 

™„. 

ViJue. 

Uuid 

irIoos 

iSO 

0,9W 

•■'S 

a)  aw 

1:S 

31.B93 

.;« 

i.«6a 

j;,a» 

13.054 
2,1»3 
1,151 

la,3S3 

TO.3M 
3,039 

n,na 

103,911 
13S,S0l 

mnionotUamilii 

BrBr-AmwiranpoM,. 

J 

•s 

1 

II,  an 

SO 

Sll 
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no 

^ 

3) 

54,53« 
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i.a» 

i.«n 

aB.OTs 

"*S! 

.,«, 

it.m 

W3 

«,913 

a.*s7 

IB,  113 

't:s 
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3,m 
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300 

■" 

690 

3 

38 

1 

10 

1,T3B 

14,fllS 

ai 
as 

9,  MS 
13,9(0 

5,«0 

.^i^ 

<1 

100 

am 

10 

5,318 
1».M 

38,  KM 

a,Tt8 

SI.35S 
1,504 
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PBODUCT8  DURmG  1872. 

marif  at  praetiettUt  at  the  heifimUitg  of  ewit  monfA. 


Jane. 

•Inly. 

Angiuit. 

September. 

October. 

Xovombcr. 

Dccomlu'r. 

•iOO 

to^50 

^:w 

to  $6  00 

#5  55 

to  15  90 

#575 

to|630 

«610  to|650 

9580  to|620 

#590   to  $6  30 

700 

to    7  90 

630 

to   7  30 

665 

to   7  50 

690 

to   760 

710  to  600 

690  to  700 

700  to  780 

600 

to    6  50 

530 

to   6  00 

555 

to   5  90 

5  75 

to  630 

610   to   6  50 

580  to  620 

590   to   6  30 

•  95 

to  12  00 

615 

toll  75 

650 

to  10  75 

680 

to  10  25 

7  10  to  830 

680  tollOO 

690   tollOO 

825 

to  10  75 

7  15 

to    9  35 

700 

to   8  90 

725 

to  950 

7  70  to  1000 

710   to  915 

710  to  915 

10  eo 

to  13  00 

940 

to  12  75 

905 

to  12  00 

955 

to  12  00 

1050   to  1250 

920  toI200 

990  tol200 

174 

to    176 

157 

to    160 

150 

to   152 

162 

to   163 

158  to   163 

160  to   164 

100  to   161 

168 

to    171 

153 

to    155 

147 

to    149 

150 

to  161 

150  to   157 

150  to   159 

150  to   155 

190 

to    3  00 

163 

to   167 

160 

to    169 

150 

to   160 

163  to  173 

IOO  to   167 

163  to   1G8 

£05 

to   2  06 

170 

to    175 

170 

to    175 

100 

to   170 

175  to   185 

168   to   175 

170   to    177J 

SOO 

to   2  12 

166 

to   180 

170 

to    182 

170 

to   195 

170  to  202 

175  to  200 

176  to  205 

U5 

to       96 

62i 
Nom 

74. 
Nom 

75  to      85 

^OtD'nnl 

80 

85 

70   to      85 

91 

1  00. 

inal 

innl!*'*' 

1 07i 

90  to    1  16 

54 

to"  56 

43 

to      46 

41i  to      47 

35 

to      49 

38  to      45 

36  to      484 

494  to      55 

64 

to      TJ 

62 

to      65 

61 

to     6:^ 

63 

to      68 

64  to      66 

59  to      06 

63  to      75 

38  00 

to33  00 
to38  00 

23  00 
26  00 

to  24  00 
to  32  00 

20  60 
24  00 

to  21  00 
to30  00 

1900 
2600 

to210Q 
to2»00 

3000  toSlOO 
3400   toSOOO 

9000  to2100 
2500  todOOO 

8200 

34  00 

2800  to3600 

1315 

to  13  25 

13  20 

to  13  50 

13  50 

to  13  60 

1410 

to  1425 

1420  to  14  25 

15S5  to  1580 

1575  tolOOO 

IS  SO 

to  12  75 
to  10  75 
to   9  50 

12  50 
10  50 

800 

to  12  75 
to  10.75 
to   9  50 

12  00 

10  50 

500 

to  12  25 
toUOO 
to   8  00 

1200 

1050 

500 

tol2S0 
toll  00 
to  700 

1300  tol350 

1125  toll75 

500  to   700 

1500 

1585 

10  50 

600 

"iwioSSO 

'4"00*to"l'206* 

10  00 

to  12  00 

10  00 

to  12  00 

700 

to  10  00 

700 

to  900 

800  tolOOO 

eso  tolOOO 

630  to  13 50 

H 

to      n 

6i  to        9| 

8 

to        9i 

6ito       9i 

8ito       9i 

81  to       H 

72  to        81 

15 

to      25 

11 

to      16 

11 

to       16 

10 

to      15 

10  to     22 

10  to     23 

10  to      22 

tn 

to      30 

23 

to      28 

90 

to      26 

90 

to     96 

90  to      33 

24  to      35 

84  to      :«5 

10 

to       13 

7 

to      lU        9 

to      12 

12 

to      131 

11  to      13 

l^to      131 

12.1  to      13| 
12  to      144 

13 

to      142 

7 

to      12||      11 

to      13 

13 

to   m 

11}  to      14 

12  to      15 

201  to      33| 

^  20i  to    ~  231 

16 

to      17| 

17 

to      SOi 

151  to      18i 

16|  to      194 

164  to      18} 

'^ 

to      S7i 
to        9i 

"^3 

to       271 
to        9i 

^ 

to      233 

to        94 

21 
9 

to     SH 
to      101 

18tto     20} 

191  to      2U 
91  to      10| 

181  to      21 
94  to      104 

9 

to      lOi 

9 

to      10! 

9i  to       10} 

10 

to      11} 

10  to     111 

10  to     n\ 

10  to      114 

70 

to      70 
to      82 

60 
65 

to      ftli 
to      75 

54 

57i 

49   to      571 
584 

40   to      45 

75 

"61    to       65 
62i  to       05 
58    to       60 
45    to       50 

30    to       33 

*"« 

*to"'i6 

54 

55  to      68 

76. 

*"53"to'"58' 
35 

55  to      57 
83  to      38 

96 

"44" 

221 

to      54 

to      25 

'"35' 
26 

to      48 
to      27 

"40  to      45 

30 

88 

fiSO 

to    7  00 

5  00 

to   5  50 

500 

to   5  50 

550 

to   5  73 

525   to  600 

530  to  600 

550   to  0  00 

7  25 

to  1150 

625 

to   900 

6  25 

to   9  50 

6  75 

to  900 

700  tolOOO 

650   to  950 

6  75   to  !» 7)0 

10  50 

to  12  50 

900 

to  11  50 

850 

to  11  50 

850 

to  11 60 

900  tolSOO 

675  tollSO 

900   toll5U 

800 

to    8  25 

650 

to   700 

625 

to   700 

675 

to  725 

700  to  750 

675  to  795 

675  to  725 

11  00 

t<i  13  00 

950 

to  11  50 

10  00 

to  11  50 

950 

to  12  00 

1000  toHOO 

1000  to  1200 

1000  tol200 

1  85 

to   2  50 

155 

to    180 

160 

to    160 

150 

to  185 

160   to  200 

100  to  200 

100   to  200 

fhJ 

to       95 
to    120 

95 
75 

to    100 
to      20 

75 

to      90 
to   1  K) 

85 
75 

to     to 
to  UO 

85  to     90 
75  to  110 

85  to      90 
75  to  110 

1  0(» 

75 

90  to    120 

7(i 

to       77 

68 

to      69 

70 

to      71 

TO 

to      71 

74   to      75 

71    to      72 

72  to      73 

71 

to       76 

65 

to      67 

67 

to      69 

67 

to      69 

71   to      72 

69   to      71 

70    to      72 

70 

to       77* 

68 

to        9 

70 

to      71 

70 

to      71 

74   to      75 

71   to      72 

72   to      73 

"yj 

"to"  65' 

'43' 

to  "» 

"'46' 

to""ai' 

"45 

'to' "if 

"*36*to'"66' 

"4b*to     'so' 

""45   to*  56* 

10  00 

to  12  OO 

10  00 

to  12  00 

10  00 

to  12  00 

1000 

toll  00 

1000  to  11 00 

1100  to  1200 

1300  tol3.'>() 

I'iOO 

to  16  00 

12  00 

to  16  00 

1200 

to  16  00 

1100 

tol5Se 

1100  tolOOO 

110»  tolOOO 

1100   to  17  00 

It  50 

to  12  50 

1150 

tol2S0 

1123 

to  12  00 

1125 

tol200 

11»  tolSOO 

1200  to  12  50 

1850  to  1300 

U  -.15 

to  14  75 

14  00 

0  14  90 

14  00 

to  14  SO 

1475 

tolSOO 

1575  tolfOO 

1600  to  16 50 

1650  to  1700 

I»i 

to      10 

9 

10 

9 

to      10 

9 

to      i» 

t  to      10 

9   to      10 

9   to        IM 

18 

to      30 

20 

25 

18 

to      87 

15 

to      9B 

15  to      28 

15   to      »l 

15   to      33 

IJ 

to      37 

15 

22 

12 

to      S3 

12 

to     83 

12  to      23 

15  to      30 

12  to      30 

13 

to      14 

121 

10 

to      12i 
to      lU 

11 

to      14 

11  to     144 

13  to      154 

19  to      Ui 
18  to      14| 

13 

to      14 

104 

10 

111  to      13i 

11  to      14 

124  to      15 

83  00 

to  41  00 

2300 

35  00 

2500 

to  31  00 

»00 

toaiOO 

9000  toSOOO 

9000  to2600 

2000  to280U 

32  00 

to  35  00 

2500 

to30  00 

8000 

to24  00 

SO  00 

to2300 
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MAKKBT  PBIOES  OF  FABSI 

The  following  quotations  represent  ike9Mni 


rroiluota. 


Jauaary. 


February. 


March. 


Boston— Coiitinupd.     | 

Cottou,  onlinary  to  good  | 

ordinary lb.  ^0  17J  to 

low  iiiidmin)^  to  ! 
px>d middling;.. I  19J  to 
Tobacco,  common  to  me- 
dium leaf 10    to 

lugs b]  to 

Wool,  Obio  and  Pennsyl- 
vania  ,  <5-2    to 

Michigan W)    to 

other  wortteni '  (»()    to 

ralifornia '  35    to 

Texan :w    to 

combing  fleece 7(1    to 

puUed j  40    to 


April. 


Mfty. 


VJi  eo  19i  to      812  $0  m  to      SU  #0  9(H  to       S3i 


oo 


IS    to      t!l 


It         10    to 

•Jil        «J  to 


75 
70 

47i 
74 

dO 


BALTIMORE. 

PloiiT,  superfine,  citj'.bbl. 

western 

extra  shipp'g,  city . 

extra  tdiippT^.weitt- 

em 

Baltimore  family.. 

Wheat  .choice,  "White .  buMh 

auibcr,    good   to 

choice 

red,  good  to  prime 

Corn,  white 

yellow 

Rye 

Oata 

Hay,  weBteru ton. 

eastern 

Pork,  mesB bbl. 

Beef,  Baltimore  mess 

extra 

T^rd lb. 

Buttor,  Glades 

western 

Goshen 

Cheese,  western 

eastern 

Cotton,  ordinary  to  good 

ordinary 

low  middling  to 

middling 

Tobacco,  lugs,   Virginia 

andKy.cent'L 

common  to  me* 

dinm,  leaf. . . 

Wool,  fleece,  common  to 

flne lb 

unwasbed.frce  from 

burs 

tub- washed 

pulled 


600 

5  75 

6  63 

663 

10  50 

170 


to  7  25 

to  6  25 

to  7  75 

to  700 


to   190 


70 
.'iS 


67 
67 
93 
5:) 

33  50. 

30  00 

14  75 

15  00 
£100 

15 
13 
30 
134 

l4 


to 
to 
to 
to 
to 
to 


leo 

165 
71 
71 

100 

58 


65  to 

6.*)  to 

65  to 

30  to 

30  to 


55    to 


11 

9i 

fO 
7.") 
74 

rto 

50 

.80 
So 


6  00  to  7  25 
6  00  to  6  50 
6  63    to   7  75 

662    to   7§0 

10  50 

]  80    to    1  90 


70 
60 
65 
67 
00 
53 


to 
to 
to 
to 
to 
to 


80 
70 
70 
70 
03 
56 


32    to      34 

10    to       11 
alt  to        9^ 


75  to 

70  to 

70  to 

;»5  to 

35  to 

85  to 

60  to   100 


90 
ftj 
W) 
55 
50 
90 


6  25 
625 
712 

7  13 
11  35 

190 


to  33 

to  15 

to  30 

to  35 

to 

to 

to 

to 

to 

to 


00 

00 

00 

00 

11 

35 

34 

34 

14i 

15 


35  00 

14  50. 

15  00 
23  00 

lOi 

SO 

12 

30 

14 


16    to       19 


CTXCIXXATI. 

Flour,  HU])ci'flno bbl. 

extra 

family  and  fancy.. 
Wheat,  white,  No.  l.bush. 

red,  Kal 

hill 

Com 

Oats 

Kyo 

Barley 

Hay,  common ton . 

prime  to  choice 

Porlv,  mesH bbl . 

I  UH'i',  mess bbl . 

Lartl lb. 

Butter,  Western  Heservo. 

Central  Ohio 

Cheese,  factory 


192 
600 
800 

45 

40 
58 
41. 


5  75 
650 

6  65 
155 
148 


to  30i 

to  8  50 

to  935 

to  50 


to 
to 
to 


43 
63 
46 


to 
to 
to 
to 


'6  00 
665 
6  85 
160 


47 

36 
81 
65 

13  00 

14  00 
13  5i) . 
13  (Ml 

23 
15 


to  50 
to  40 
to  fr2 
to  85 
to  14  OO 
to  24  00 


to  37  00 


to  30  00 
to  35  00 
to   lU 


to 
to 
to 
to 
to 


24 
34 
40 
15 
16 

.31i 


80 
&5 
64 
63 
90 
51 


to  8  00 

to  6  50 

to  835 

to  737 

to  2  00 

to  190 

to  175 

to  66 

to  64 

to  100 

to  56 


22(  to  241 

10  to  II 

8|  to  D& 

75  to  90 

75  to  !M> 

75  to  HiS 

:c>  to  rt5 

35  to  50 

!>2  to  95 

60  to  100 


6  75  to  8  00 

6  75  to  7S5 

7  37  to  8  75 

737  to  763 

lib'to'Vdo' 


fOSOMo  3 

93i  to  S 

10  to  U 

8i  to  !i 


75 

to 

•5 

75 

to 

» 

73 

to 

7' 

35 

to 

K 

35 

to 

£A 

90 

to 

S5 

55 

to 

9» 

138  00 
13  75 
15  00 
33  00 

H 
so 

30 
30 
16 

16* 


to^ 

to  14 

to  30 

to  35 

to 

to 

to 

to 

to 

to 


100 
180 
64 
66 
90 
52 


to  3  00 
85 
60 
67 
05 
50 


to 
to 
to 
to 


105 


00 
85 
00 
00 
9J 
34 
36 
35 
164 
17 


38  00 
13  85 
15  00 
33  00 

90 
96 
30 


to  33 
to  13 
to  80 
to  35 
to 
to 
to 
to 


00 
50 
OO 
00 

94 
31 
41 


18*  to   19 


910 
105 
79 
60 
95 
S3 
35  00  . 
3500  . 

14  00 

15  00 
i93  00 

90 
93 
30 
15 

18 


30  to   31i   S0|  to   Sl| 


82  to   32}   81^  to   83* 

to  850 


700  to  850 

800  to  935 

45  to  50 

44  to  46 

68  to  70 

41  to  46 


600 
700 
7  15 
160 
155 


to 
to 
to 
to 
to 


6  35 

7  50 
735 
165 
157 


to  13  50 
to   lOi 
to   25 


to 
to 


22 
15 


47 
41 
89 
70 

13  00 

14  00 
13  25 
12  M 

2:i 

12 
15 


to 
to 


51 
45 


700 
800 
45 

44 

68 
41 


6  50 

7  10 
7  35 
168 
160 


to  9  35 
to   50 


to 
to 
to 


to 
to 
to 
to 
to 


46 
70 
46 


6  75 

7  35 
7  55 
170 
162 


33*  to  833 

700  to  850 

800  to  995 

45  to  50 

47  to  50 

frO  to  83 

65  to  70 


6  35 

7  25 
750 
180. 
168 


to  6 
to  7 
to  7 


65 
50 
75 


to 


to 

92 

to 

90 

to  14  00 

to  25  GO 

\   to 

l«i 

to 

25 

to 

22 

to 


16 


45 
41 
90 
60 

15  00 

16  00 

12  50 

13  00 

Hi 
24 
16 
16* 


to 
to 
to 
to 

to  17 
to  25 
to  13 
to  14 
to 
to 
to 
to 


48 
45 
93 
HO 
Oil 
00 
75 
00 
10 
36 
2:1 
17i! 


46*  to 

:w 

to 

90 

to 

60 

to 

16  00 

to  18 

18  00 

to  84 

11  75 

to  12 

13  00 

to  13 

8^  to 

38 

to 

10 

to 

18 

to 

700  to  BTj 

7  00  to  751 
800  to  9» 

8  00  to  8S 
19  50 

915  to  39B, 


to  SU 
to  26 
to  n 
to  7«i 
to  1» 
to  SB 

4 

I 

tol4»' 
to  9011 
to  3911 
to       f) 


to 
to 
to 
to 
to 


31' 
1(1 


I 
90    to     Hi 

99|  to     S3| 

I 

700    to  810! 

800    to  OSSJ 

45    to      SO - 

47    to      SOI 
80    to      83 
05    to      70 


70 
75 
48 
40 
93 
7ft 
00 
00 
00 
50 

30 
97 
19 


675 

715 

835 

900 

188. 

190 
45.. 
49 
99 
55 

18  00 
199  00 

13  00 

1975 

S8 
10 
14 


to  795 
to  835 
to  8» 
to   905 

•  «••«•  •••' 

to   195 


to  43 
to  94 
to  75 
to  99  00 
to  30  00 
to  14  00 
to  13  01 
to  It 
to  30 
to  « 
to   15 
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PEODUCTS  FOB  1872. 

the  wuirket  at  ike  tegintUng  of  each  month. 


June. 

1 

July 

• 

Aagost 

September. 

October. 

NoTember. 

December. 

•0-20i  to 

24i 

10  20*  to 

24 

1016 

to 

19* 

«017 

to      21 

$015*  to 

18* 

$017*  to 

20 

$016*  to 

17 

25 

to 

27 

25 

to 

27i 

20*  to 

24 

21*  to     34* 

18*  to 

21 

20  to 

23 

19  to 

23 

10 

to 

11 

10 

to 

11 

10 

to 

11 

10 

to     12 

10  to 

12 

10  to 

12 

11   to 

12 

Hi  to 

9} 

H 

to 

9i 

9 

to 

n 

9 

to       92 

9  to 

9i 

9  to 

9» 

10  to 

10* 

68 

to 

78 

65 

to 

75 

€0 

to 

72 

58 

to     70 

53  to 

68 

55  to 

70 

65  to 

80 

65 

to 

73 

62 

to 

70 

58 

to 

«f 

57 

to      62 

52  to 

58 

55  to 

60 

63  to 

70 

65 

to 

721 

62 

to 

67 

57 

to 

65 

55 

to      60 

52  to 

57 

53  to 

50 

63  to 

70 

30 

to 

60 

25 

to 

57 

25 

to 

55 

25 

to      33 

20  to 

45 

20  to 

45 

32  to 

52* 

35 

to 

50 

35 

to 

50 

35 

to 

50 

35 

to      50 

35  to 

45 

35  to 

45 

45  to 

55 

if8 

to 

90 

75 

to 

80 

70 

to 

75 

70 

to      75 

67   to 

70 

65  to 

70 

78  to 

80 

55 

to 

85 

45 

to 

80 

45 

to 

72 

40 

to      70 

30  to 

60 

30  to 

62 

45  to 

75 

750 

to 

925 

500 

to 

925 

450 

to 

1 

925 

500 

to  875 

500   to 

875 

550   to 

875 

525  to 

850 

750 

to 

800 

500 

to 

600 

450 

to 

550 

500 

to  600 

500  to 

625 

550  to 

650 

525  to 

650 

850 

to  11 00 

650 

to 

950 

5  75 

to 

900 

650 

to  950 

650  to 

925 

650  to 

935 

650  to 

950 

850 

to 

8  75 

650 

to 

700 

5  75 

to 

625 

650 

to  735 

650  to 

725 

650  to 

735 

650  to 

725 

13  50 

12  50 
155 

12  50 

168 

1200 
185 

1200 

1900 

1200 

210 

to 

Vis' 

'to 

1*63* 

"to* 

i'75* 

'to'i'w' 

200  to 

"207' 

200  to 

3*05' 

205  to 

'216' 

2  05 

to 

210 

155 

to 

160 

165 

to 

172 

185 

to  188 

195  to 

200 

195   to 

305 

185   to 

205 

190 

to 

200 

140 

to 

150 

155 

to 

163 

170 

to  180 

175  to 

190 

180  to 

190 

180   to 

195 

77 

to 

78 

78 

to 

80 

75 

to 

77 

65 

to      68 

72  to 

74 

60  to 

68 

58  to 

63 

73 

to 
to 

76 
105 

62 
90 

62 
60 

to 
to 

63 
70 

64 
75 

to      65 
to      85 

67  to 
70  to 

68 
80 

58  to 
80  to 

60 
85 

57  to 
80  to 

59 

96 

"to* 

i'oow 

90 

55 

to 

02 

43 

to 

48 

40 

to 

47 

37 

to     40 

40  to 

45 

39  to 

43 

43  to 

48 

34  00 

to3500 

33  00 

to36  00 

34  00 

to35  00  1 

34  00 

to3800 

300a  to3300 

2800  to3200 

3000  to3600 

3500 

to37  00 
to  14  25 
to20  00 

33  00 
13  50 
15  00 

to36  00 
to  13  75 
to20  00 



4000 
1500 
1500 

to4200 





3500.... 
1500  to] 
1500  toi 

14  00 

ii'oo* 

15  00 

'tolVso' 
to20  00 

is'do"!!^^.!. 

iedo'.'.'.'..... 

1550 

15  00 

'to'sb'66* 

1500  to2000 

1500  to2000 

2000 

23  00 

to  25  00 

23  00 

to25  00 

23  00 

to25  00 

2300 

to2500 

3300  to3500 

2300  to2500 

3300  to2500 

H|  to 

n 

8f  to 

n 

8|  to 

9* 

8ito       9* 

8|to 

9 

8*  to 

81 

8|to 

8i 

25 

to 

30 

90 

to 

25 

20 

to 

25 

20 

to     96 

30  to 

24 

20  to 

34 

90  to 

26 

23 

to 

30 

13 

to 

16 

17 

to 

22 

14 

to     23 

20  to 

25 

20  to 

35 

18  to 

28 

30 

to 

to 

33 
14* 

25 
12 

to 
to 

30 
13i 

25 
11 

to 
to 

30 
12* 

20 
14 

to      96 
to     15 

34  to 
14*  to 

37 

13 

'"Ys'to* 

"is* 

'1*4*  to" 

"15' 

15 

16 

to 

16i 

154  to 

16 

15| 
18 

to 

16 

14  to 

15* 
..171 

14*  to 

15* 

14*  to 

15* 

19i  to 

22i       20 

to 

234 

to 

19* 

18 

to     90* 
to     ^ 

..18* 

..181 

23t  to 

24i 

24i  to 

25* 

20*  to 

21* 

21 

18  to 

18* 

19*  to 

lefto 

19* 

700 

to 

900 

750 

to 

900 

800 

to  10  00 

800 

to  10  00 

800  tolOOO 

800  tolOOO 

800  tolOOO 

900 

to  10  00 

900 

to  10  00 

10  50 

to  13  00 

1050 

tolSOO 

1050  to  12 00 

1050  tol200 

1050  to  1200 

45 

to 

50 

45 

to 

50 

45 

to 

50 

45 

to      50 

45  to 

50 

45  to 

50 

45  to 

50 

45 

to 
to 

46 
75 

40 
68 

to 
to 

42 
70 

40 
60 

to 
to 

42 
62 

33 
55 

to     36 
to      57 

29  to 
49   to 

32 

51 

Ov  •  *  •  • 

36  to 
55  to 

38 

70 

45  to 

**48' 

f.0 

•  •  •  « 

•  ■  •  • 

45 

37 

38 

35  to 

42 

665 

to 

725 

525 

to 

5  75 

5  25 

to 

5  75 

575 

to  650 

585  to 

600 

500  to 

5  75 

525  to 

600 

8a~i 

to 

8  50 

6  75 

to 

700 

7  75 

to 

785 

735 

to  750 

725  to 

750 

675  to 

700 

725  to 

740 

8  50 

to 

8  75 

700 

to 

725 

800 

to 

825 

700 

to  875 

750  to 

875 

700  to 

900 

740  to 

900 

2  00 

to 

205 

155 

to 

160 

165 

to   170 

165  to 

175 

163  to 

170 

168  to 

175 

190. 

'i'so'! 

190. 
49 
30 

160 

145 

45 

27 

to 
to 
to 
to 

163 

150 

56 

36 

150 

157 

46 

25 

to  155 
to   160 
to      48 
to      33 

155  to 
160  to 
45 

175 
165 

155 

156  to 

160  to 

40  to 

25   to 

158 

195 

to' 

to 

to 

266* 
54 
46 

160   to 
37   to 
25    to 

1*65* 
43 
33 

16.'» 

r»3 

to" 
to 

*54' 

36 

44 

42 

27  to 

"si" 

34 

90 

to 

98 

66 

to 

68 

60 

to 

80 

65 

to      73 

67  to 

72 

55  to 

70 

63   to 

72 

55 

to 

75 

54 

to 

70 

54 

to 

70 

65 

to      90 

00  to 

97 

50  to 

90 

78  to 

90 

SO  00 

to  21 00 

16  00 

to  18  00 

15  00 

to  18  00 

1300 

tol700 

1400  to  18 00 

1400  tol800 

1500  tol 

17  00 

22  00 

to  27  00 

20  00 

to23  00 

20  00 

to24  00 

1800 

to9000 

1900  to2100 

1800  to2100 

1800  to2100 

15  00. 

1 

12  00    to  14  75 
1100    to  11  50 
7f  to       111 

13  25 
1100 
7t 

to  13  70 
to  11  SO 
to      10 

1325 
950 

8 

to  13  75 
tolOOO 
to       8J 

1425  to  1450 

1425  tol450 

1275   to  13  00 

7}  to        8 

12  00 

12  25 

8i  to 

P3 

*"V*to" 

8i 

*"*7*ito* 

n 

20 

to 

22 

18 

to 

20 

20 

to 

22 

20 

to      23 

23  to 

25 

23   to 

25 

25  to 

28 

14 

to 

20 

12 

to 

17 

12 

to 

20 

8 

to      21 

13  to 

23 

13   to 

22 

16   to 

25 

12i  to 

13 

10 

to 

10* 

12 

to 

131 

14*  to     15* 

14*  to 

15* 

15  to 

16 

14ito 

15* 

AOBICULTURAL   REPORT. 

MARKET  PBIOES  OF  R 

TKe  folhwing  qitotationa  repretmt  Ikt  Mt 


CottoD 


Tobacco,  o 


IdqhI. 
■liniin'  In  aw«i  [ 
id-i&iu  (o  I 


good  mil 

Id^ '. 

VToci,  Ohio  and  Fenni 

lUchlnn 

nUierwntnn. 
CiUraniui 


noiiTiBupsrane,  cily.lilil. 
eiir««Ulpp'«,olty . 
citraahtppt^osl' 
TWtimOH-fiunUy.. 


red.  good  to  prime 


Boot:  BalUniors  m 

Xud '."'.".'. 

Bottsr,  Gbdoa-.. 

UlMlwillI 

C]i«eap,  iroBHra... 
Cotto 


,  orillniry  to  j;aod 

low  middling  to 

luiddlinE 

itco,  lugt  VirglnU 
■ndXy.twIitl. 
ttmmViUtlDf 
iUaiii,1uf.. 

Am' 1 

iinwiulud,fti!e  fn 


ir.iuperdai! Ii 

■amilvand  tine 

;aI,whltr.K<>.l.bu 

iwlpKo-l 


OliS    to   7  7S 


1X00    to  30  00 

loi  to    111 


an 

S3    to      93t 


100    to    S3S 
45    to 
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PEODUCTS  FOR  1872. 

tke  muirket  at  the  (e^inmM*/  of  each  month. 


Jane. 

July. 

August. 

September. 

October. 

NoTember. 

December. 

•0201  to      24i 

10  m  to 

24 

$016 

to 

19*  $017 

to      21 

$015*  to 

18* 

$017*  to 

SO 

$016^  to 

17 

25 

to       27 

25 

to 

27J 

20*  to 

24 

31*  to     34* 

18*  to 

21 

20  to 

23 

19  to 

23 

10 

to       11 

10 

to 

11 

10 

to 

11 

10 

to      12 

10 

to 

12 

10  to 

12 

11   to 

12 

bi  to        9^ 

8i 

to 

9* 

9 

to 

n 

9 

to       9t 

9 

to 

9i 

9   to 

n 

10  to 

10* 

68 

to       78 

65 

to 

75 

«0 

to 

73 

58 

to      70 

53 

to 

68 

55  to 

70 

65  to 

80 

65 

to       73 

63 

to 

70 

58 

to 

6f 

57 

to      62 

53 

to 

58 

55  to 

GO 

63  to 

70 

65 

to       721 

62 

to 

67 

57 

to 

65 

55 

to      60 

53 

to 

57 

53  to 

50 

63  to 

70 

30 

to       60 

25 

to 

57 

25 

to 

55 

25 

to      33 

SO 

to 

45 

20  to 

45 

32  to 

52* 

35 

to       50 

35 

to 

50 

35 

to 

50 

35 

to      50 

35 

to 

45 

35  to 

45 

45  to 

55 

68 

to       90 

75 

to 

80 

70 

to 

75 

70 

to      75 

67 

to 

70 

65  to 

70 

78  to 

80 

55 

to       65 

45 

to 

80 

45 

to 

73 

40 

to      70 

30 

to 

GO 

30  to 

63 

45  to 

75 

750 

to    925 

500 

to 

935 

450 

to 

i 
935 

500 

to  875 

500 

to 

875 

550  to 

875 

585  to 

850 

750 

to    800 

500 

to 

600 

450 

to 

550 

500 

to  600 

500 

to 

625 

550  to 

650 

525  to 

650 

850 

to  11  00 

650 

to 

050 

5  75 

to 

900 

650 

to  950 

650 

to 

935 

650  to 

935 

650  to 

950 

850 

to   8  75 

650 

to 

700 

5  75 

to 

625 

650 

to  735 

650 

to 

725 

650  to 

725 

650  to 

725 

i3  50 

"to*  Vis* 

13  50 
155 

13  50 
168 

1300 
185 

1800 
800 

1300 

1300 

SIO 

*to* 

1*63* 

"to" 

i'75' 

"to* '196' 

'to* 

807' 

300  to 

s'ds* 

305  to 

'210* 

SOS 

to   310 

155 

to 

160 

165 

to 

173 

185 

to  188 

195 

to 

300 

195  to 

305 

185   to 

305 

190 

to   300 

140 

to 

150 

155 

to 

163 

170 

to  180 

175 

to 

190 

180  to 

190 

180   to 

195 

77 

to      78 

78 

to 

80 

75 

to 

77 

65 

to      68 

78 

to 

74 

60  to 

68 

58  to 

63 

73 

to      76 
to   105 

62 
90 

63 
60 

to 
to 

63 
70 

64 
75 

to      65 
to      85 

67 
70 

to 
to 

68 
80 

58  to 
80  to 

60 

85 

57  to 
80  to 

59 

98 

"to* 

ioo^ 

90 

55 

to      03 

43 

to 

48 

40 

to 

47 

37 

to      40 

40 

to 

45 

39  to 

43 

43  to 

48 

34  00 

to  35  00 

33  00 

to  36  00 

34  00 

to  35  00  1 

3400 

to  38  00 

3000 

to3300 

3800  to3300 

3000  to  36  00 

35  00 

to  37  00 
to  14  85 
to  30  00 

33  00 
13  50 
15  00 

to  36  00 
to  13  75 
to  80  00 



4000 
1500 
1500 

to  43  00 



3500.... 

14  00 

ii'oo' 

15  00 

*to**r4'56' 
to  20  00 

iscio 

1500 

iiw. '.'.'..... 

1500  to] 
1500   toi 

1550 

15  00 

'to*sb*66' 

'toSOOO' 

1500  to9000 

2000 

23  00 

to  35  00 

33  00 

to  35  00 

33  00 

to  25  00 

3300 

to  85  00 

3300 

toSSOO 

3300  to3500 

3300  toSSOO 

8i  to        9i 

81  to 

n 

8|  to 

9* 

8ito       9*1 

8|to 

9 

8*  to 

81 

8*to 

8i 

25 

to      30 

90 

to 

35 

30 

to 

35 

20 

to      96 

80 

to 

84 

80  to 

84 

90  to 

26 

23 

to      30 

13 

to 

16 

17 

to 

33 

14 

to     83 

80 

to 

35 

80  to 

35 

18  to 

28 

30 

to      33 
to       14i 

35 
13 

to 
to 

30 
13i 

35 
11 

to 
to 

30 
12* 

30 
14 

to      36 
to      IS 

34  to 
14*  to 

37 

13 

'"Vs* 

'to* 

**i5* 

"V4**to" 

"is* 

15 

16 

to       16^ 
to       22i 

15i  to 

16 

15* 
18 

to 

16 

14 

to 

15* 
..171 

14*  to 

15* 

14*  to 

15* 

19i 

30 

to 

83i 

to 

19* 

18 

to     90* 
to     S!^ 

..18* 

..181 

231  to      94i 

-  -          »  — 

34i  to 

35* 

30*  to 

81* 

SI 

18 

to 

18* 

19*  to 

m 

lefto 

19* 

700 

to   900 

750 

to 

900 

800 

to  10  00 

800 

to  10  00 

800 

tolOOO 

800  tolOOO 

800  tolOOO 

900 

to  10  00 

900 

to  10  00 

10  50 

to  13  00 

1050 

to  13  00 

1050 

tolSOO 

1050  to  1800 

1050  tol200 

45 

to      50 

45 

to 

50 

45 

to 

50 

45 

to      50 

45 

to 

50 

45  to 

50 

45  to 

50 

4.'> 

to      46 
to      75 

40 
68 

to 
to 

48 
70 

40 
60 

to 
to 

43 
63 

33 
55 

to      36 
to      57 

89 
49 

to 
to 

33 
51 

30 

36  to 
55  to 

38 

70 

45  to 

**48* 

60 

45 

37 

38 

35  to 

42 

6  65 

to    725 

525 

to 

5  75 

5  35 

to 

5  75 

575 

to  650 

585 

•  «  •  • 

to 

600 

500  to 

5  75 

525  to 

600 

Bai 

to   8  50 

6  75 

to 

700 

7  75 

to 

785 

735 

to  750 

785 

to 

750 

675  to 

700 

725  to 

740 

8  50 

to    8  75 

700 

to 

735 

800 

to 

885 

700 

to  875 

750 

to 

875 

700  to 

900 

740  to 

900 

2  00 

to   305 

155 
160 
145 

to 
to 
to 

160 
163 
150 

165 
150 
157 

to   170 
to   l&S 
to  160 

165 
155 
160 

to 
to 
to 

175 
175 
165 

163  to 
1 55  .  -   . 

170 

168  to 
156  to 
160  to 

175 

1  90. 

i'so'! 

190. 

158 

1  95 

Vo**'3'66' 

160   to 

16.i 

165 

53 

to       54 

to       46 

49 
30 

to* 
to 

'54' 

36 

45 
27 

to 
to 

56 
36 

46 
25 

to      48 
to      33 

45 
37 

37   to 
25    to 

43 
33 

40  to 
35   to 

44 

42 

to' 

'*36' 

34 

DO 

to       98 

66 

to 

68 

60 

to 

80 

65 

to      73 

67 

to 

73 

55  to 

70 

63  to 

72 

55 

to      75 

54 

to 

70 

54 

to 

70 

65 

to      90 

60 

to 

97 

50  to 

90 

78  to 

90 

SO  00 

to  21 00 

16  00 

to  18  00 

15  00 

to  18  00 

1300 

tol700 

1400 

tol800 

1400  to  1800 

1500  to  17 00 

S2  00 

to  27  00 

30  00 

to  23  00 

20  00 

to  84  00 

1800 

to  80  00 

1900 

toSlOO 

1800  to 21 00 

1800  to2100 

15  00. 

1300    to  14  75 
1100    toU.'iO 

7t  to    m 

1335    to  13 70 

1100    to  11  50 

7t  to       10 

1335 
950 

8 

to  1375 
to  10  00 
to       82 

1435 

tol450 

1425   tol450 

12  75   to  13  00 

7}  to       8 

13  00 

12  25 

8i  to         8i 

"'7*  to 

8i 

*""7*ito' 

n 

20 

to      22 

18 

to 

20 

20 

to 

S2 

SO 

to      S3 

23 

to 

25 

23  to 

35 

25  to 

28 

14 

to      20 

13 

to 

17 

13 

to 

30 

8 

to      81 

13 

to 

3:1 

13   to 

22 

16  to 

25 

ISi  to       13  1 

10 

to 

10* 

13 

to 

13* 

14*  to      15*1 

14*  to 

15* 

15  to 

16 

14*  to 

15* 

ijaaiCULTURAL   BEPOICT. 

MARKET  PKMJES  OF  R 
The  /otlincins  quotattotta  ngrtant  Ai* 


Pnxtacti. 

JonMry. 

™™^ 

Uuth. 

lOlUi  lotOSM 

au  tn    sai 
BWi  tssooo 

125     lo    900 

ApriL 

Mt- 

CwclsKATt-ContlniK.ll. 

HUl 

4S    to      45 
4a    ID       45 

sa  to     se 

TW  t«  ev, 

soo   to  000 

III 

IU    to      0« 

,.»?., ,.,ffl 

9  to     to  11  00 
I3M     lBl3S 

wai 

lecil  to    93 

eeu  tnjoon 

7U     lo       7;. 

aas   Id  850 

111 

SOO    toUOO 
75    tn       78 
55     to       60 
4a    to       48 

12B    to    130 

lao   to  191 

lis    to   11« 

M     to      Ml 

Nl9}tt( 

Silt! 

■w«i.tnwUta;i:::::ib: 

Ui'ecB  wwdiFil 

ronblBe 

♦5    M 
30    In 

Flour,  visler.axtra.. bill. 

700    M  ' 

1^1.0     13= 

13511a 

IT    «»     3Bi 

r- 

3]f  lo      3a 

aoito    3« 

^t. 

SI'"   *" 

aoo   laiiw 

lEflS     tolNTi 

g  te    » 

s*!* 

1000    to  14  00 
SM   to  loot 
ll»    M113S 

«OT    tat 

SM    ta  B3I 

e'to"  ■  M 
ao  to    «s 

15*tO       W 
14     to       15 

SH     to       K 
50     to       W 
U    tn      «5 

eoD  to  eas 

8  75    to   BM 
IS  75   loltOO 

ei-oto  81-5 

II  1 

58     to       08 

03  to    es 

34    ta      so 

ds  s 

2-- 

IT    to 

tllb-WUlHd 

50     H       76 
30    la      45 

58    to      00 

00    to      M 

»   to 

5ri    to 

Fknr.aiierflim lAil. 

540    Id  5*0 
OSS    lo  ooo 

8»    to    a  75 
IS5    to     I6« 
143    to    148 

in 

S3     lo       ^ 
PHn        0 

i!'i:  i 

ATS     to    7  75 

73    to      7S 

40     to       47 

7  00     to    7  IS 

7sn   to  8e 

8.1*    W   Bar, 
7)     Iu       78 

SM    »  STfl 

0  31   to  un.-. 

IB.-.     Ui    ITS 

4Wt«     n 

ILI 

78    t^      W 
BS     h.       tM 

550     to    .-.80 
1  75    in  1  80 

Si;  i 

aoS  S«3S» 

18  75   iqiaaa 

K  In     a"' 

W     to       85 
47)  lo      511 

540  to  5n 

•ii:»s 

45    In      «7i 

73   li     a-. 

sis;!' 

S40     M 
liSO     to 

I^Z 

1  M    to 
140     to 
W    to 
44    to 

■a  U 

.&  = 

laoo   lo 
t^to 

8ce  to 

■ffl.wt.*l^,-No.l;.l»1, 

lUy,  pHBWtaebaloa.tiiB. 

i!JIi'.?r?.  ■.■.:■.""  ■.V-jb: 

JIutlCT,  KDnl  to  oholw. . . . 
CltHHC.rliokiitulory.... 

Tt.liaTC<..fiH!t'yliw.i»Dd 
Wo»l,  taVwifcrf iu. 

MW  ORUUXS. 

FlauMnperfiiie bid 

C<>r».wlitt« Insb 

l«ll<n^ 

lS"i  Is"! 

«  * 
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PfiODUCTS  FOE  1872. 

the  marlu't  at  the  beginning  of  each  month. 


June. 

July. 

Aagust. 

1 

September. 

October. 

November. 

December. 

#0  9(>i  to$0  2»^ 

^19 

tof0  2S 

1 
•0161 

tof018| 

1 

10161  to  10 181 

|0t5ito9017i 

a016  tof017| 

|013|to|017g 

83 

to   27 

231  to   96 

SDi  to   S^ 

30}  to  831 

ISIU)     in 

18Sto 

19* 

18  to   19* 

nm 

toieoo 

toSSOO 
to   A8 

10  00 

1200 

65 

to  18  00 
toSSOO 
to   67 

1000 

18  00 

60 

to  1800 
to  25  00 
to   65 

900 

• 

«ri 

58  to   62 

SO  to   55 

90  to 

55 

00  to   62 

CO 

to   70 

55 

to   70 

55 

to   65 

48  to   52 

47  to   50 

47  to 

50 

53  to  09 

40 

tu   45 

40 

to   45 

40 

to   45 

»;  to  40 

30  to   35 

30  to 

:<3 

96  to   38 

50 

to   55 
to   C5 

50 
55 

to   55 
to   60 

50. 
53 

46  to   48 
37  to   42 

^  to   «j 
35  to   37 

46  to 
35  to 

48 
37 

45  to   48 

CO 

to   55 

43  to   45 

825 

to  10  50 
to  825 

950. 
6  75 

825 
600 

to  10  00 
to  7  75 

675  to  900 
575  to  800 

9  50 

850  to  1900 
475  to  675 

630  to  9  75 

700 

to  7  37* 

600  to  725 

600  to  7  25 

'  1  r>i , 

125 
120 

to  126 
to  121| 

131 
131 

to  133 
to  132 

123  to  184 
lldito  119 

184  to  185 
1184  to  120 

1 17 

118 

143 

to  146 

107ito 

108 

108fto  109* 

138 

to  139 

110 

to  1  12 

114 

to  tl4i 

110  to  1104 

107  to  108 

96  to 

97* 
3li 

99  to  100 

42^  to   44i 

40^  to   41i 

42 

to   421 

38lto   39i 

354to   364 

3Uto 

31*  to   31* 

40 

to   41 
to   4U 

37 ... 

26i  to   271 

39 
27 

to   39^ 
te   274 

30 

84 

30  to 
804  to 

304 
9!l 

89  to   30 

401 

96* 

92ita  934 

84  to   24i' 

37, 

25. 

25. 

• 

80  te  82i 
55 

17  to 

17* 

9l*to   23 

75 

to   76 
to   CO 

56i 
50 

60^ 
50 

to   61 
to   55 

571  to   58 
654  to   70 

51*. .. 

57  to   57* 

56 

to   52 

65ito   66 

62ito 

644 

60  to   64 

17  00 

tosaoo 

14  00 

to  16  06 

13  00 

to  16  50 

1400  to  1900 

1400  to  1700 

1500  to  17 00 

13O0  to  17 .50 

10  00 

to  13  00 

too 

to  11  00 

9G0 

to  11  00 

900  tellOO 

900  to  1130 

900  toiiao 

950  to  12  50 

1195 

to  12  00 

IS  47i  to  IS  50 

14  00 

to  1402^ 

1475  tol480 

1485  t6l4  50 

1400  to  1500 

1885  to  14  75 

1130 

9«). 

• 

900. 

1000. 

71 

900. 
1000. 

81 

900 

990 

800  to  8  50 
900  to  1000 
7| 

830  to  900 

10  00 i 

1000 

1000 

050  talOGO 

8 

to         8f 

to    8} 
to   17 

to    8i 
to   88 

81  to   8f 

^to   8i 
35  to   98 

7* to   71 

94  to   28 

18 

to   90 

15 

18 

21  to   35 

85  to 

96 

14 

to   18 

IS 

to   14 

13 

to   15 

14  to   18 

16  to   92 

18  to 

22 

18  to   22 

U 

to   IS 

12 

to   13 

11 

to   12 

13  to   14 

l<i  to   154 

15  to 

16 

14  to   15 

fS 

to   14 

10 

to   11 

9 

to   lOf 
to   14 

11  to   1S| 
lOi  to   13} 

13  to   14 

ISito 

144 

18  to   13* 

13 

to   14 

10 

to   11 

9 

13  to   14 

13  to 

14* 

12  to   13i 

W 

Ui      08 

57 

to   63 

52 

to   57 

43  to   58 

43  to   34 

30  to 

52 

45  ito   57 

43 

to   80 

60 

to   73 

60 

to   TO 

00  to   67 

57  to   64 

SQ  to 

60 

55  to   68 

4G 

to   50 

38 

to   45 

35 

to   43 

33  to   43 
SO  to   35 

30  to   37 
44  to   47 

98  to 
40  to 

35 
45 

93  to  42 
40  to   50 

550 

to  5  75 

3  75 

to  450 

450 

to  5  00 

495  to  475 

535  to  583 

425  to 

500 

4  50  to  500 

700 

to  750 

5  75 

to  625 

6  25 

to  660 

«00  to  665 

6S0  to  685 

575  to 

6  78 

573  to  650 

10  50 

to  11  50 

900 

to  10  00 

9  75 

to  10  50 

850  to  1000 

900  toioeo 

900  to 

950 

950  to  10  50 

SIO 

to  215 

170 

to  180 

1  62 

ta  165 

170  to  180 

180  to  185 

180  to 

182* 

190  to  195 

1  98 

to  2  00 

163 

to  172 

140 

to  152 

1.57  to  165 

165  to  170 

160  to 

165 

165  to  170 

1  45 

to  l.M) 
to   56 

...  1  15 

125 
53 

to  1  30 
to   55 

120  to  125 
40  to   42 

120  to  125 
40  to   42 

111  to 
43  to 

115 
44 

1 16  to  1  2« 

44 

50 

to   52 

36* to   39* 

47 

to   50^ 

42 

to   44 

3Si 

to   40 

35  to   35i 

374  to   40 

30  to 

34 

28  to   32 

70 

to   75 

55 

to   60 

40 

to   50 

GO  to   60 

70  to   95 

70  to 

90 

75  to   95 

W) 

to   90 

58 

to   62 

53 

to   60 

56  to   62 

60  to   70 

53  to 

55 

57  to   C2 

39 

to   42 

27 

to   35i 

25 

to   3:{ 

20  to   284 

26  to   30 

23  to 

27 

2:j  to   30 

19  00 

to  23  00 

17  00 

to  22  00 

17  50 

to  22  00 

1700  to  20  00 

1700  to2000 

18  00  to  22  00 

1800  to  20  00 

1*2  25 

to  12  75 

1175 

to  12  25 

13  50 

to  14  00 

14  75  to  1500 

1450  tolSOO' 

1275  tolUSO 

1200  to  13  00 

t'S 

to   10^ 

8 

to   10 

B 

to   10 

8  to   104 

Si  to   10| 

8*  to 

10 

7  to    9* 

lU 

to   20 

15 

to   19 

16 

to   24 

16  to   30 

20  to   33 

18  to 

30 

20  to   29 

13 

to   13i 

'  lU  to   12i 

10^  to   11 

12*  to   134 
2Uto   22 

14i  to   15i 

15}  to 

16 

14 J  to   15 

JI34 

to   25i 

24 

to   25 

21i  to   22 

18  to   18i 

184  to 

19 

18  to   18* 

7.'iO 

to  7  75 

750 

to  7  80 

7  50 

to  780 

800  to  850 

775  to  850 

775  to 

800 

7  75 'to  8  00 

^<25 

to  9  75 

825 

to  9  00 

850 

to  9  50 

900  to  975 

900  to  975 

850  to 

900 

850  to  9  00 

05 

to   7li 

(i5 

to   71 

55 

to   60 

53  to   55 

56  to   .58 

50  to 

56 

65  to   68 

45 

to   5:1 

40 

to   55 

41 

to   43 

33  to   37 

34  to   37 

28  to 

32 

35  to   43 

CCOi 

600 
6  75 

to  6  75 
to  8  35 

525 
5  75 

to  5  50 
to  7  25 

575  to  600 
640  to  750 

500  io   600 
700  to  850 

525 

600  to 

750 

5  37* 

C75 

to  9  00 

550  to  7  37* 

950 

to  12  00 

8  75 

to  10  50 

725 

to  9  50 

7  75  to  1000 

8  75  to  11 00 

775  to  1000  1 

750  to  10 50 

72 

to   75 
to   74 

68 

to   TJ 

67 
57 

to   68 
to   58 

60  to   62 
56 

QTt 

70 

62  to   (k~> 

72 

63 

68.... 

60  to   62 

AjOBICDLTURAL  EEPOBT. 

MAEKET  PIU<;£S  OF  P 
Tie  /oUaiciny  quoUUiotit  rqff^iKt  Ik 


Producti.. 

'— 

FMinnyi 

V««b.        j         April.        j 

v^ 

C  KCISSATI— Continual , 
C<.tlnn,orfio»ry  lotioort 

i:Dmliolil<lliu|[. 
TobiiCTOluB. «iit«l 

»"i 

8  00    toIOOO 

C5    tu       70 

H     to       «3 
Sa     to       36 

TW    ta  B« 
SOO    to  600 

1  IS  j  10    1  2J ! 

iw  to  usj 

!*!•  - 

mta  _S 

9M  loti-eo 

13  M    to  13  85 

"e'ii'ii'e'^ 

»ai 

mail  M    33 

700     tol-iOO 

BM  toaooo 

70     to       75 

Tfl     ]..       K 

«0     t4>       6i! 

«  ISt  to    7  00 
12^  to    129^ 

37     to      «71 

»8mto4»a) 

8  0D    tawlK'! 
40    tA      ^:, 

7Xi     (O    BUO 

131..".".!:' 
1  Ml  to    1  as 

eeso 

1 
s 

esa 

.',  S5 

128 

tol 

to 
to 

to 

to 

to 

OHlWisinli 

S3       HI* 
800     8M  iDii 
SOO     IH  til 

78   

80       <•  U 
48       43  t> 

Woid.tnli-iraAi'.l lb 

H,.M«ir«»l.ed 

Floor,  «l»tor.oit™.  .bW. 

700 
130 

S.!"...-' 

iot  to 

301 

S".-.r 

859    tolOr^ 
1183    talSi:!! 
1140    tolt  ..<) 

en  to  BiKi 

"H"| 

6S 

sa 

!ri 

95 

'i 

4U 
34 

«• 

» 

eSE 

"•r.^-iS' " 

'5S  £!!S 

1««S    toMTt 

to  14  in 
tolOM 
toll3S 

to  ■  (IM 
•all«o 
««     Bl-5. 

to     n 

to         1« 
>•       18 

to     oe 

to        «S 

^.SS^r^Ev.:: 

itn  * 

HS-vii 

■a)... 

w    to     ts 

H     to       17 
lU  to      H 
H    In      » 

M    tn      tS 

sa   to     IS 

!»     to       45 

at  to    *s 

U     to       IS 

^ZB^^ 

wooi,fcIin^Srt55^:. 

M    to      fti 
MUM 
M    la      45 

00    to      "" 

36    to      «, 

M  1 
12  1 

^SEd^.:  ::::;::: 

tun  tains. 

"•"■SS?r.;.:-..™: 

340     to    3«0 

ess   to  660 

1«   to  1*8 

11 

w   to     r 

S'OO    tolS^ 

"In"}. 
1?;:  s 

B»    to  7W 

nao  tniaao 

73     in       T5 

40     to       47 

7  00     to    7SS 
7  2:.     (o    EiR 

sse  lo  r.TS 

SSO    to   C<4.'. 

id  u.  i« 

120   to  isa 
*uto     n 

42    to      431 

TO   to     as 

K     to       42 

1700   toaowt 

IKUO    tu13«G| 
19    I.I      Xt 

ew  tiiiaeo 

78    la      HO 
46    lo      U 

«7S     to    7  00 

550     to    .-.JU 

•  00   www 
iw  to  iw 

1371  ti.    nil 

to 
to 

to 

til 

to 

■■•en 

■  U5 

J 

,i 

8  7.-. 

toil 

540 

■l7^«<.l,wint^.No.l.bii' 

aoo 

IM 
140 

40     to       42           ^ 

l*nl lb. 

SKStJfiS?:::: 

MOO    toW0(.- 

16)  in      17 
HOO    to  MM 

«(Bi. ...... .- 

.1 

IK.' 

^'""''™iISS^::;":!''" 

Flour,  i«p«rfhie bbl 

elnlMaBd'l^iiT 

S3) 

8ce 

MM 

M 
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PEODUCT8  FOE  1872. 

the  market  at  the  hcghudng  of  each  month. 


June. 

July. 

August. 

1 

September. 

October. 

November. 

December. 

•0  80-;  to  $0  iStJ 

ft0  19 

tof02S 

•OWi 

to  10181 

|D16|to|018| 

10 151  to  90  Hi 

^16  to^ 

K)17| 

•0151  to  long 

83 

to      97 

831  to      26 

^  to      S^ 

80^  to     831 

181  to     191 

l^to 

194 

18  to     191 

B«n 

to  18  00 
to  85  00 
to       68 

10  00 

1800 

65 

to  18  00 
to  85  00 
to      67 

1000 

18  00 

60 

to  1800 
to  25  00 
to      €5 

900 

• 

«5 

58  t«      62 

SO  to      55 

90   to 

55 

60  to      62 

cu 

to       70 

55 

to      70 

55 

to      65 

48  to      52 

47   to      50 

47  to 

50 

53   to     69 

40 

to       45 

40 

to      45 

40 

to      45 

36  to      40 

30  to      35 

30  to 

35 

96   to      38 

SO 

to       55 
to      65 

50 
55 

to       55 
to      60 

50. 
53 

46   to      48 
37  to      42 

^   to      48 
35  to      37 

46  to 
35  to 

48 
37 

45  to      48 

GO 

to      55 

43  to      45 

8525 

to  10  50 
to   825 

950. 
6  75 

825 
600 

to  10  00 
to   7  75 

675   to  900 
575  to   800 

950 

850  tolOOO 
475  to  675 

650  to  9  75 

700 

to   7  37i 

6*00   to  725 

600  to   7  25 

151. 

125 

120 

to    186 
to    121| 

131 
131 

to    133 
to    132 

123   to  184 
lldito  119 

184   to  135 
1181  to  120 

1 17 

118 

143 

to    146 

1071  to 

108 

108fto   109i 

138 

to    139 

110 

Ui    112 

114 

to    t  Mi 

110  to  1104 

107   to  108 

96  to 

971 
31 

99  to   100 

42^  to       44i 

40i  to       4U 

42 

to       42j 

38ito      391 

351  to      961 

3Uto 

Slito      31i 

40 

to       41 
to       4U 

«5T  .....a    ...        «59 
26i  to      271      87 

to       39^ 
te      27* 

36 

34 

30  to 
fiO«to 

30 
91 

99  to      30 

401 

861 

821  to      931 

«4  to      24i' 

37. 

25. 

:    25. 

- 

«)  to      821 
55 

17  to 

17 

SAlto      23 

75 

to       76 

56; 

60i 
50 

to      61 

57Ho      58 

511 ... 

67   to      571 

56 

to     eo 

50 

to       52 

to      55 

651  to      70 

6.Hto      66 

621  to 

641 

60   to      64 

17  00 

to  83  00 

14  00 

to  16  06 

13  00 

toMSO 

1400  to  1900 

1400  to  1700 

1500  to  17 00 

I5O0  toH-W 

SO  00 

to  13  00 

900 

to  11  00 

9G0 

to  11  00 

900  tellOO 

900  tollSO 

900  tollOO 

950  to  12  50 

U95 

to  IS  00 

18  47i  to  IS  50 

14  00 

to  14  08^ 

1475  tol480 

14S5  to  14  50 

1400  tolSOO 

19  S5  to  14  75 

1130 

9«i. 

900. 

1000. 

71 

900. 
10  00. 

81 

900 

900 

800  to  8  50 
900  to  10 00 
71 

850  to  900 

10  00 1 

1000 

1000 

050  tolOOO 

8 

Id        84 

to        8} 
to       17 

to        82 
to      88 

8|to       8f 

eito     81 

85  to      98 

71  to       71 

94   to     28 

18 

to       80 

15 

18 

81   to      85 

95  to 

96 

14 

to       18 

18 

to      14 

13 

to      15 

14  to      18 

16  to      98 

18  to 

92 

18  to      22 

U 

to       IS 

IS 

to      13 

11 

to      IS 

13  to      14 

141  to      151 

15  to 

16 

14  to      15 

w 

to      14 

10 

to      11 

9 

to     m 

to      10| 

11   io      18| 
lOito      121 

18  to      14 

131  to 

141 

19  to      131 

18 

to      14 

10 

to      11 

9 

13  to      14 

13  to 

141 

12  to      131 

58 

to      €8 

57 

to      63 

52 

to      57 

43  to      58 

42  to      54 

30  to 

59 

45  iU>      57 

43 

to      80 

60 

to      73 

60 

to      70 

60  to      67 

57  to      64 

SQ  to 

60 

55  to      (>8 

46 

to       50 

38 

to      45 

35 

to      43 

33  to      43 
SO  to      55 

30  to      37 
44   to      47 

98  to 
40   to 

35 
45 

99  to      42 
40   to      50 

550 

to   5  75 

3  75 

to   450 

4  50 

to   5  00 

425  to   475 

525  to  585 

425  to 

500 

450  to  500 

700 

to   750 

5  75 

to  6  25 

6  85 

to   660 

«00  to  6«5 

650  to  685 

575  to 

675 

575  to  650 

10  50 

toll  50 

900 

to  10  00 

975 

to  10  50 

850  to  1000 

900  tolOOO 

900   to 

950 

950  toior>o 

810 

to   215 

170 

to   180 

162 

ta   165 

170  to  180 

180   to   185 

180   to 

1821 

190  to   195 

1  98 

to   2  00 

165 

to    178 

140 

Ui   152 

157  to   165 

165   to  170 

160    to 

165 

165   to   170 

1  45 

to    l.-iO 
to       56 

...  115 

125 
53 

to   1  30 
to       55 

120   to   125 
40  to      42 

120  to   125 
40  to      42 

111   to 
43   to 

115 
44 

116   to   12<> 

44 

50 

to       52 

361  to     'm 

47 

to       50J 

42 

to       44 

3iaj 

to       40 

35  to      351 

371  to      ^ 

30  to 

34 

28   to      32 

70 

to       75 

55 

to       60 

40 

to      50 

60   to      60 

70  to      95 

70  to 

90 

75  to     9:> 

80 

to       90 

58 

to      62 

53 

to       60 

56  to      62 

60   to      70 

53   to 

55 

57   to      C2 

39 

to      42 

27 

to       35| 

25 

to       33 

20  to      281 

26    to      30 

2:1   to 

27 

2:1   to      30 

10  00 

to  23  00 

17  00 

to  22  00 

17  50 

to  22  00 

1700   to2000 

1700  to2000 

18  00   to  29  00 

1800   to2000 

12  ii.-> 

to  12  75 

1175 

to  12  25 

13  50 

to  14  00 

14  75  to  1500 

1450   tolSOO 

1275   tolG50 

1200   to  13  00 

i^\ 

to       10^ 

8 

to       10 

B 

to       10 

8   to      101 

81  to      101 

81  to 

10 

7    to        91 

Hi 

to      20 

15 

to       19 

16 

to       24 

16  to      30 

20   to      33 

18   to 

30 

20   to      29 

i:i 

to       13^ 

•  lU  to       12i'      10^  to       11 

121  to      1^ 
211  to      22 

141  to      151 

151  to 

16 

14J  to      15 

ii3i 

to      25i 

24 

to      25 

2U  to       22 

18  to      181 

181  to 

19 

18   to      181 

7.'iO 

to    7  75 

750 

to  7  80 

750 

to   780 

800  to  850 

775  to  850 

775  to 

800 

7  75  Ho  fiOO 

Mi-i 

to    9  75 

825 

to   900 

850 

to   9  50 

900  to  975 

900  to  975 

850  to 

900 

850  to  9  00 

65 

to       71i 

65 

to      71 

55 

to       60 

53  to      55 

56  to      58 

50  to 

56 

65   to      68 

45 

to     5:j 

46 

to      55 

41 

to       43 

33   to      37 

34   to      37 

28   to 

32 

35   to      Alt 

0  G2i 
6  75 

600 
6  75 

to    6  75 
to    8  85 

525 
5  75 

to   5.'>0 
to    7  25 

575  to   600 
640   to   750 

500  to  6  00 
700   to  850 

525 

5371 

to    9  00 

600  to 

750 

550   to  7  371 

950 

to  12  00 

8  75 

to  10  50 

725 

to    9  50 

7  75  to  1000 

8  75   to  11 00 

775  to  1000 

7  50   tolO-'iO 

1-2 

to       75 
to       74 

68 

to       73 

67 
57 

to       68 
to       58 

60  to      62 
56 

QTt 

70 

62  to     a~> 

7-,» 

63 

68 

60   to      G2 

AGHICITLTURAL  EEPOHT. 

MARKET  PRICES  OF  FAB 
Thcfotloieing  qaottUiont  reprexnl  UeMi 


Prodaota. 

J^oo,^. 

Febnuirr, 

Martli. 

April 

May. 

NKVf  Onuunti— Cont'd. 
0«t« TinBli. 

Mr.7  to(060 

39  00    to  34  00 
1000    tolOOO 

*>C3    toWM 

97  00  tffsaoo 

98  00    10  30  00 
1550    tolSBJt 

(053    to*05T 
9900    103000 
31110    to  39  50 
14  50    IO15D0 
.100    to  1900 

was   toiose 

»»  tDH; 

3700    M40DO 

1100    to  1300 

1650    to  1700 
91  lo       lot 

2Bt((ff,'c)t(>ic«'i>oit«ni . . . 

9    to       101 
95    lo      IB 

m'w     m 

-^T, 

CheiMB,  oliolce  IiwWrj  .  - 

SS  1? 

13    1»      13i 

101  to    m 

911  t*      991 

Cotloo,  onllunrjto  gooa 

10    to      901 

4fEi? 

IBito       911 

IE   ? 

hi  il' 

191  W 
99110 

■•^i" 

1*1  lo     ao) 

37    to      3a 

w«.,  m;.""'-'?^:;:- 

D   to 

40    to 
4D    to 

aso  to  9 
les  to  i 

IBS    to  i 
13:5    to  I 
155    to  ! 
175    lo   1 

loin  b 

iws; 

tuoo  toi 

U'S 

13   to 

Is 

sS    W   5M 

'■'""■sssSi."'': 

5871  to   BOO 
695    to    S50 

100  to  100 

C«    10  050 

915    to    9  95 
140    to   1S5 
1S5    to    175 

173   to  leo 

1500    tolOOO 
13  50    to  15  00 
10  00    to  11  00 

g'H  1 

15  to     ao 

935    to    935 

1  75    to  1  «l\ 
3  10    to  9  15 

1750    lolfSO 

13  00    10  14  00 

IDUO    to  11  DO 

m  to       13 

111 

Ibm  '"**'* 

B«t  ES"."T::::;:. 

17  00  tola 00 

90    to       95 

L.„,l»^"f.:^r;":!'.'5i' 

'  Cpiifornia 

45    lo        S 
4D    to        30 

Ml  to       30 

35    to       45 

40    to      4S 
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PRODUCTS  FOR  1872. 


the  market  at  the  hegiHHing  of  each  VMuth. 


June. 

July. 

Angnst. 

September. 

October. 

November. 

December. 

10  51    to  to  56 
8800    to3800 

10  40 
25  00 
28  00 
13  50 
1150 
15  50 

to  10  46 
to  38  00 
to  30  00 
to  13  00 
to  13  00 
to  16  00 
...  17  00 

•0  43 
34  00 
36  00 

13  50. 
1100 

14  00 

15  50 

9i 
17 
30. 
14 

to  to  46 
to35  0a 
to30  0U 

1033  tot040 
2700 

•037  to|043 
3450  to3650 
3800  to2900 
1550  tol575 
1100  to  1250 
14  00  to  1500 
1600 

10  374  to  to  40 
3500  to3750 
3800  to3850 
1750  to  1950 
1100  to  1350 
1600 

10  43 
3500 
3000 
13  50 
1100 
1600 

to  $0  45 
to  26  00 

3400    to3600 
1300    to  13  85 

3800  to3000 
1450  tol475 
1100  to  1300 
14  00  to  1500 
1550  tol750 
10  to      134 
18 

to  31 00 
to  14  00 

1100    to  12  00 
15  50    to  16  00 

to  13  50 
to  15  00 
to  16  00 
to      11 
to      30 

to  12  50 
to  17  50 

16  50    to  17  00 

8}  to      11 

H 
16 
28 
13 
12 
17. 

191 

to      10} 
to      18 
to      30 
to      13 
to      12i 

9ito      12 
23  to      24 
31  to      32 
18 

9  to      11 
22  to      33 
33  to      34 
15  to      151 

25    to      28 

35 
33 
14 

38    to      40 

30 

to      34 

12    to      14 

to      15 

13  to      13 

16. 

16 

18  to      19 
184 

17  to      18 

16  to      1S4 

181  to      194 

84  to       94 

94  to      104 

104  to      114 

40 

17 

161 

18 

8 

9 

9{ 

40 

40 

IH  to      23| 

to      3Sti 
24i 

19 

104 

rto      175 

to      19J 

to        9 

to        9| 

\ to      101 

33}  to      24| 

m 

8* 
H 
104 
43 
35 
35 

400 

4  73 

525 

150 

160 

110 

185 

160 

155 

900 

17  00 

16  00 

13  00 

900 

10 

18 

25 

15 

10 

30 

35 

35 

801  to      314 
84to       94 
94  to      104 
104  to      lU 
40  to      44 
37  to-    40 
35  to      40 

400  to  435 

450 

475  to  575 
145  to  165 
155  to  160 
105  to  300 
155  to  175 
170  to  175 
160  to  165 
900  tolOOO 
1700  to  1800 
1750  to  18  00 
1800  to  13  00 
900  tolOOO 
104  to      114 
334  to     374 
30  to      424 
80 

18{  to      19 
84to       9 
94to      10 
104  to      11 
40  to      44 
37  to      40 
35   to      40 

4  00  to   425 

450  to  475 

500  to  550 

145  to   165 

160  to    165 

110  to  150 

155  to   175 

170  to  175 

160  to   1634 

1000  tolOOO 

1700  tolSOO 

1750^  to  18  00 

1200  to]300 

900  tolOOO 

104  to      Hi 

SO  to      25 

30  to      45 

520 

8  to        9 

9  to      10 
10    to       lU 
48    to       50 

8 

J? 

40 

40 

450 

500 

550 

160 

175 

100 

150 

150. 

145. 

900 

16  00 

15  00 

18  00 

900 

10 

15 

23» 

10 

13 

20 

35 

35 

to        9 
to      10 
to      111 
to      48 
to      43 
to      43 

to   4  75 
to   585 
to   635 
to   185 
to   185 
to   160 
to    170 

to        94 
to      10| 
to      114 
to      45 
to      40 
to      40 

• 

to   4  50 
to   500 
to   600 
to    165 
to   163 
to   155 
to   300 
to   165 
to   160 
to  15  00 
to  18  00 
to  17  00 
to  14  00 
to  10  00 
to      114 
to      80 
to      30 
to      18 
to      15 
to      30 
to      374 
to      40 

35  to      37 

to      42 

40    to       43 

4  75    to   5  25 
5S0    to   625 
635    to   650 
185    to  310 
185    to   810 
1  37i  to   1  55 
165    to   180 
155 

3  75   to  410 

425   to  450 

500  to  550 

145  to  1634 

150  to   1634 

115  to  130 

150  to   165 

135  to  145 

130   to   135 

1000   to1700 

1700  to  18  00 

1750  to  1800 

1300  to  13 50 

900  tolOOO 

mto      114 

16  to      274 

40   to      65 

18  to      30 

11   to      15 

10  to      30 

30  to      25 

30   to      35 

390 

450 

500 

160 

160 

130 

800 

130 

125 

14  00 

1900 

1900 

1100 

900 

10 

15 

40 

18 

12 

12 

25 

25 

to   425 
to  475 

to  5r.o 

to  180 
to   180 
to   150 
to  235 
to   135 

145    to    150 

to   130 

16  00    to32  00 

17  00    to  17  50 
16  00 

to  15  00 
to  16  SO 
to  16  00 
to  14  00 

to  10  00 

to    m 

to      30 
to      35 
to      15 
to      16 
to      30 
to      40 
to      40 

to  22  00 
to  30  00 
to  30  00 

1800    to  1400 

10  00    to  11  00 

10    to      13 

15    to      80 

25    to      28 

to  13  50 
tolOOO 
to      llj 
to      32-4 
to      CO 
to      20 

14    to      221 

45    to       50 
40    to      50 

11  to      15 

12  to      35 
30  to      374 
35   to      38 

11  to      15 

12  to      30 
20  to      35 
30  to      35 

to      IG 
to      20 
to      :{0 
to      30 
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LIVESTOCK  MARKET. 


NEW  YORK. 

The  live-stock  trade  of  New  York,  during  1872,  was  not  in  anviK 
more  satisfactory  than  dariug  1871.    Considerable  losses  were 
upon  contractors,  who  seem  to  have  calculated  with  great  coi 
upon  an  enhancement  of  prices,  which,  on  the   contrary,  ma    lu 
declined.    The  average  price  of  cattle  daring  the  year  was  lljf 
per  pound  against  12  oeiits  in  1871,  and  14}  cents  in  war  t  n 

averages  have  been  remarkably  uniform  during  the  year,  yet  ts&iuii! 
a  wide  range ;  i^oor  Tesaus,  for  example,  selling  at  one-li^  tto       < 
fine  ^^  natives."    The  hog-trade  was  especially  diseoaraging  to  o 
prices  ruling  low. 

The  arrivals  of  farni-auimals  during  the  five  years  just  doded  werei 
follows : 


18Gd. 


1£G9. 


187a 


1871. 


Beeves 

Cows 

Calves 

Sheep 

Hogs 

Total 


293. 101  , 

5.383 

82,935 

1,400.683 

970,511 


2,758,552 


325,761  i 
4,836  ' 
93,984 
1,479,563 
901,308 


^805,452 


336,096 

5,050 

116,457 

1,463,678 

889,  C25 


380,934 
4.646 

181,  sn 

1,3S].975 
1, 


UOL 


2,831,036!    3,973^964 


3,«fl;3 


A  considerable  increase  is  noted  in  the  number  of  beeves  i      eows 
a  very  large  increase  in  hogs,  while  calves  and  sheep  exfai 
decline.     The  weekly  receipts  of  farm-animals  average  as  su 
Beeves,  7,187;  oows,  88;  calves,  3,301;  sheep,   25,132;  hogs,  2a,j 
total,  70,149. 

Of  the  above  aggregates  of  catde  Ulinois  famished  241,8M ;  ': 
59,920;  Kentucky,  3^96;  Ohio,  34,550;  Missouri,  10,083;  Tim 
12,387;  New  York,  12,010;  Vii^ia,  4,752;  Iowa,  1,302; 
1,270 ;  Canada,  786 :  Pennsylvania,  501 ;  New  Jersey,  210 ;  'xtu  , 

192;  Kansas,  144;  Colorado,  06;  Connecticut,  46;  I>elaware,  30.  . 
which  last  year  was  fourth  on  the  list,  now  ranks  second,  t 
edly  the  very  large  aggregate  of  Illinois  partly  represents  contti  b 
from  neighboring  Stsubes  marketing  their  cattle  at  Chicago.  The  u  j 
decline  in  sheep  is  due  to  the  revival  of  the  wool  business.  A  lauK  of 
good  mutton-sheep  is  especiallj^'  noted  in  the  New  York  market,  when 
the  best  animals  for  the  table  were  obtained  from  Canada.  The  prices 
of  sheep  were  lower  than  in  1871. 

The  average  prices  per  pound  of  live  stock  at  the  close  of  the  fl 
week  of  each  month  of  1872  were  as  follows : 


Beovea 


Sleuths. 


!  Average. 


i    Cents. 

.Tainiary ■  1 U 

IVbniarv i  1 1 4 

-March.: nl 

April 11- 

May ;  1-J.l 

June \ik 

.July ;  11* 

Aupu8t ,  l*i 

Soptt'iubor Ill 

October j  11* 

November [  11 

December 11 


I 


Fancy. 


Centn. 
13 
13 

13:; 

13 

131 

12 
13^ 

i:U 

HI 

14 

15 


Good  to  prime.  jCommon  to  fair.; 


Sheep. 


CcnUf. 

CmU. 

i         lU  to  l''2i 

tf    to 

!          Hi  to  W 

i)i  to 

11M<>  1'^ 
1-2    to  12 

l»i  to 

10    to 

1         12    to  i:j 

105  TO 

12    to  i:{ 

1U    to 

11    tM  i:^ 
1         11    to  12} 

7i  to 

!)    tt> 

'          12    to  13 

7>  to 

121  to  l^ 

7    to 

12    to  13 

7    to 

12  to  m 

Gi  to 

11 
11 

104 

IM 

llj 

11* 

10 

10 

11 

104 

10 

11 


CenU. 

7    to  7J 

6f  to  84 

7i  to  9J 
7    to  10 

fi*  tA)  71 

«1  t«)  7i 

ii    to  7 

r>    to  7 

fl    to  7 

r»    to  7 

41  to  6f 

4    to  6* 


Hogfc 
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I)nporta  offoreigH  icool  into  New  York  durittg  1S71  aud  1872. 


KlUOl'K. 


Brl^ium  . 
Kraiice . . . 
Oct  many 
Turkey  . , 
Greece . . . 
Spain* 

Austria. . 


Itaiy.... 
Sootknd. 
Portugal. 


ASIA. 

Hindofttan 

British  £ast  Indiea 
€Usa , 


▲fmca 


H«xico 


KOSra  AME&IGA. 


SOUTH  AXBBICA. 


ArjEentine  Scipablio. 

Brazil 

VcirQniiada. 

West  Indiea 

CisplatiBe  Bepnblio. 

Pern '. 

Yenesuela 


AU8TBALAA1. 


AostnOU.... 
New  Zealand 


Grand  total. 


1871. 


Bales. 


Pounds. 


30,984 

SSI 

4,156 

810 


10,795 

8,631 

€77 

00 

7 


ees 


9,813 


8,566 
8,196 


16 
3,741 

2,567 


88,902 


15,671.681 

162,829 

1,263,329 

«9,190 

19,688 


4, 818, 164 

882,035 

217, 573 

34,369 

3,200 


Entered 
value. 


♦3, 757, 615 

80,401 

175,762 

10.815 

1,538 


513,600 

118,834 

29,090 

4,746 

347 


818,386 


36.414 


4.064,^7 


7,228,395 
1,430,383 


568.551 


843^034 
238,138 


906 
3.448,857 
1,851,741 


40, 180, 985 


91 
458,738 
118, 319 


6,886,867 


1872. 


Bales.        Pounds. 


46,533 

462 

2,174 

386 

2,336 

1,225 

58 

13,068 

4,112 

60 


15 


51 
618 


15,589 


27 


6,728 

1,853 

534 

50 

2,581 

4,598 

518 

618 


5,834 
18 


112,953 


19, 199, 

421, 

617, 

886, 

753, 

454, 

12, 

5,089. 

1,028, 

30, 


179 
836 
414 
507 
045 
341 
658 
567 
871 
737 


4,307 


33,347 
376,846 
232,982 

6, 760. 051 


4,916 


4,082,088 

1,231,954 

131,  «45 

14,967 

5,831,186 

2,140,930 

237,497 

238,088 


2,870,810 
4,753 


50,515^878 


Entered 
valiic 


$5,172,838 

89,130 

l.'ie,  961 

53,748 

158,035 

55,665 

2,406 

1,383,138 

194,390 

4,735 


620 


3,684 

48,  S» 
55,839 

1,513,914 


767 


684,254 

230,878 

89,618 

1,279 

9S6,531 

.323,  467 

20,717 

55,839 


533,413 
1,067 


11,587,801 


Daring  1872^  8,984  bules  of  sh«^-skius  wei^e  imported  into  the  port  of 
New  York,  wliicli  were  valued  at  $1,366,885.  Of  this  aggregate  2,056 
bales,  valued  at  $330,316,  were  imported  during  the  last  six  months  of 
the  year.  The  imports  of  1871  were  3,481  bales,  valued  at  $277,618 :  of 
this  afiM>unt  923  bales,  worth  $114,445,  were  received  during  the  last 
six  months  of  the  year. 

Receipts  of  cattle  and  hog  products  during  the  last  ikree  yoors. 


Ptirk packages 

Bct-f barrels 

1  *nt  meats packages 

Butter do. . . 

Clioi'st' do 

Lard tierces  and  barrels 

Lard kegs 


123.896 

127,298 

98,262 

530,813 

1.544,984 

93,533 

24,989 


175,896 
164.603 
193,820 
709,  473 
1,467,633 
286,521 
22,207 


187; 


o 


145, 071 
58.585 

33r.288 

680,688 
1,714,210 

3.'i5, 092 
28,081 


AOBICULTDEAL   EEPOBT. 
Kxjturlsuf  cattle  and  hog  prodacit  during  llie  last  three  geart. 


ISM. 

»,.     1    -. 

u.^ 

34, 4M 

57.985 

30,l>9S,0m 

M,T10,4.'U 

IS',  345,' 509 

T0,0-J4.5ffl 

]a:X5S4,s7(i 

43,91:^410  1 

WD 

i'iT:::::::::::::::::::::. 

IKthm.. 

,v  — 

*      

"* 

BOSTON. 

Ttio  receipts  of  farm-animals  for  ten  years  jast  closed  were  as  A 


Yiia. 

C«,l» 

Sheep. 

Vi-als. 

Fothoa*. 

., 

1S63 

no' 010 

iiu;3st 

199. 147 
157,3611 

S»,SflT 
300,350 
Ml,3>a 
431,819 

450.907 

IS 

10,!)U5 

Is 
iiii 

i 

197.  H4 

145:  aao 

1«B.«» 
569,  TW 

■iS 

I,U34,036 

3/J50,WJ 

1M,747 

1,746,090 

CaMIc  prodwoU. — The  receipts  and  exports  of  mess-be^,  batter, 
cheese  during  1871  and  1872  were  as  follows : 

IWl. 


Beef,  moss.;..' barrola..        27.441  W,a 

Butter .packages.. 

Cheese ,., . . ..... . caaka.. 

Cheese . , ....  ....boxea.. 

ChecBe  ., , ..tons.. 

Einorta : 

Be«f,  foreigu  ....... . , .... . burela.. 

Boef,  cooatwise bairela.. 

Cheeae,  foreign boxes.. 

Clieeae,  foreign. . ........ . ..  ....Cikaks.. 

Clieeao,  constn-iae boxes.. 

Butter pock^es.. 

The  range  of  prices  per  barrel  of  western  beef— mesa  and  ext  • 
during  the  past  ten  years  was  as  follows;  18G3,  $11  ia  91Q ;  1864,  «i4 
to  $20;  18G5,  dIO  to  $2G ;  ISCC,  $16  to  $24.50;  1SC7,  tlS  tb  $27:  1868, 
$15.50  to  $25;  1809,810  to  $18;  1870,  $12  to  $19;  1871,  $10  to  $18; 
1872,  $10  to  $14. 

Pricesof  batter  and  cheeKedaringthepastten  years  ranged  osftdlows: 


303,487 
131 

6,114 
1,354 
8.719 
GH 
1,630 
8,594 


Tear. 

Bntter.  per 

ponid. 

SSffi£ 

"ssr  »— ■ 

iSXiSl 

mIo      f\     will 

n  to      43       W  t  o 
a  to       43         13 1.. 

as 

4S 
40 

a.", 
ss 

S3 

*^Txn 

It  t 

imi 

is  I 

ss  8 
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Hog  products. — Eeceipts  and  exports  of  hog  products  during  1871  aud 
1873 : 


1871. 
39, 754 


187a. 


Keceipte : 

Tork barrels.. 

Bacou boxes.. . 

Hams casks..  3,988 

Haiiis barrels..  9,961 

Lard \ tierces..  37,081 

Lard *..* kegs..  1,6(>5 

Exi>orts : 

Bacou,  foreign , boxes..  >  ...^  o,.^ 

Pork,  foreign barrels..  ]  ^'^^'^ 

Pork,  coastwise barrels..  4,695 

Lard,  foreign tierces..  21,335 

Lard,  coastwise ; ....r tierces..  690 

Lard,  foreign kegs  and  pails..  14,758 

Lard,  coastwise kegs  and  pails..  832 

The  range  of  prices  of  prime  aud  mess  pork  and  of  lard  during  the 
past  ten  years  was  as  follows : 


30, 731 
40,332 
10, 300 
5,532 
39,644 
754 

107,408 

27,063 

6,005 

28, 515 

508 

13,377 

812 


Year. 


18G3 
1864 
1865 
1666 
1867 
1868 
1669 
1870 
1871 
1872 


Primo  pork,  i>«r 
barrel. 


Ill  50  to 

16  00  to 
SO  00  to 
18  00  to 

17  00  to 

18  50  to 
24  00  to 
16  00  to 
11  00  to 
11  25  to 


116  50 
40  00 
39  50 
31  00 
21  00 
26  00 
28  00 
26  00 
19  00 
13  00 


Mess-pork,  per 
barreL 


113  00 

21  00 
24  00 

22  00 
21  00 

23  00 
31  00 
20  00 
13  50 
13  75 


to  $22  60 
to  45  00 
44  00 
35  00 
25  50 
31  50 
34  50 
23  00 
23  50 
17 


to 
to 
to 
to 
to 
to 
to 
to 


00 


Lard,  per 
potmu. 


10  to  13| 
13i  to  25f 
18  to  30 
13  to  23 
13  to  15 
13i  to  21 
18i  to  2U 

8i  to  10 


>t   VO  Til 

^  to  2H 
S|  to  19 
)\  to  14 


Sheep  prodticts. — The  range  of  prices  of  wool  during  the  past  year 
was  as  follows:  picklock  and  XX  Ohio  and  Pennsylvania,  67  to  85 
cents  i)er  pound;  medium  and  X  Ohio  and  Pennsylvania,  56  to  85; 
Michigan,  52  to  82;  western,  50  to  82.  The  highest  and  lowest  prices 
for  the  last  ten  years  for  common  western  up  to  choice  and  picklock, 
Pennsylvania  and  Ohio,  were  as  follows:  18G3,  60c.  to  $1.05 ;  1864,  62c. 
to  $1.25;  1865,  50c.  to  $1.10;  1866,  40c.  to  89c.;  1867,  32^0.  to  80c.; 
1868,  35c.  to  70c. ;  1869,  36c.  to  70c. ;  1870,  36c.  to  65c. ;  1871,  40c.  to 
75c. ;  1872,  50c.  to  85c. 

The  receipts  of  domestic  wool  during  the  same  period  were  as  follows: 
1863, 112,631  bales ;  1864, 157,262 ;  1865,  180,750 ;  1866,  177,346 ;  1867, 
196,431;  1868,  236,970;  1869,  216,320;  1870,  185,015;  1871,  204,697; 
1872, 157,741.  The  imports  of  foreign  wool  during  the  same  period  were 
as  follows :  1863,  22,644  bales ;  1864,  35,431  bales  and  5,746  quintals ; 
1865,  21,101  bales ;  1866,  34,218  bales ;  1867,  23,994  bales ;  1868, 17,418 
bales ;  1869,  27,399  bales  and  7,176  quintals ;  1870,  26,193  bales ;  1871, 
56,772 ;  1872,  88,157.  The  stocks  of  domestic  wool  left  at  the  close  of 
each  of  the  last  eight  years  were  as  follows :  1865,  6,000,000  pounds ; 
1866, 6,500,000;  1867, 7,000,000;  1868,11,117,000;  1869,8,706,000;  1870, 
6,977,500;  1871,  7,165,000;  1872,  3,662,000.  The  stocks  of  foreign  wool 
left  at  the  close  of  each  of  the  last  seven  years  were  as  follows :  1866, 
5,435,000  pounds;  1867,  5,155,000;  1868,  2,840,000;  1869,  4,550,000; 
1870,  2,052,000 ;  1871,  4,306,000 ;  1872,  9,910,000. 

During  the  first  four  months  of  1872  the  importation  of  foreign  wool 
into  Boston  amounted  to  25,000,000  pounds,  and  came,  almost  excliv 
sively,  from  fTew  Zealand,  Australia,  Mestiza,  and  the  Cape.    During' 
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tlie  same  fonr  mouths  largo  arriTalsof  foreign  wool  were  reportcdt 
^ew  York.    During  tlto  tirst  four  moDths  of  1873  it  was  anticipc 
tbat  tlio  iinitorts  would  be  ligbter  tbtiii  diiriug  the  Siinio  {leriocl  of  lai: 
the  prices  having  riseu  in  Australia,  Kcw  Zealand,  South  America, u 
the  Cape  districts.    In  Great  Britain  the  stock  of  wool  was  25  peii 
less  than  at  the  close  of  1371,  and  ntannfoctnrers  were  fnllj  and  ) 
aWy  employed.    Uoniestlo  wool  arrived  very  freely  during  the 
months  of  1S72,  bat  the  bulk  of  the  clip  had  passed  into  the  bai 
speculators,  dealers,  mid  manufacturerft  at  the  close  of  the  year. 
of  the  tbrcign  wools  then  ou  hand  were  heavy  Cape  and  jUcstiza,  snoier 
to  great  shrinkage,  of  which  about  3,000,000  pounds  were  earpet-i 
leaving  but  a  limited  available  stock  of  clothiug-wool.    Some  dot 
were  exprcssetl  as  to  the  possibility  of  securing  the  average  ani'      i 
1871i,inasmuchusit  would  require  Dotlcss  than  4,000,000ponnd8  peri    t 
from  January  1  to  June  1,  ou  the  gronud  that  the  high  price  of  tbc 
material  would  restrict  its  fabrication  into  cloth,  and  tbat,  coDseqneniv. 
the  demand  would  be  lessened  and  prices  would  fall  below  the  i 
nccessiu-y  to  attract  a  full  supply.    The  continued  steady  demanu 
woolen  gootls,  however,  seemed  to  have  diHt>osed  of  these  doabttt, 
manufacturers,  at  the  close  of  the  year,  generally  cxpoctcd  to  run  taa 
mills  to  their  full  capacity.    The  prices  of  domestic  wool  for  the  cun 
year  will  depend  ui>on  tlie  8ui)ply  of  foreign,  which  was  31,000  I 
greater  in  1872  than  in  1871. 

l-UILADELl'HLA. 

Tbe  monthly  receipts  of  farm-animals  during  1872  were  as  follows: 


DcT^r^J 


Total  ISU I  im.« 

Total  I>wr I  Bo,i5 

TotalMCS lIKlsa 

TutalliWt I  wiM 

Totuluel ■  i»,(S 

TutallMS ;  IM.IS 

Total  KW 1  rt,M 

Total  Ml M.38 

TuUllMO wi.e* 


TmallUI ;     sj 

TgtallHS!: i      K 

Total  l»l '      73,589 


ToldtKB... 
TotillWK... 

Tcrtal  le- 
Total  lA 


1*0.  «o 


Mi.aao 

iKt-aao 


S3 


MM 

i3s,a« 
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BALTIMOBE. 

Beef-cattle. — The  receipts  of  beef-cattle  at  Baltimore,  during  the  past 

K  years,  were  as  follows :  1867, 65,713 ;  1868,  75,891 ;  1869, 91,000 ;  1870, 

,021 ;  1871,  88,386^  1872, 92,292.  Of  the  aggregate  received  during  the 

7i      just  closed  the  *•  Baltimore  butchers"  took  43,000  head,  worUi,  in 

-ouud  numbers,  $2,500,000.    Of  the  residue  35,000  head  were  taken  by 

oculators  for  eastern  markets.    The  remainder  were  taken  by  butchers 

farmers  of  the  city  and  its  environs  for  home  consumption.     The 

ftvtsrage  price  of  cattle  during  1872  was  $5.20  per  cental  against  $5.54 

n  1871.    The  prices  of  cattle  at  the  beginning  of  each  month  of  1872 

;re  as  follows : 


KoBtU. 


itmrj 
inu 
rrb 
,rll 

»y 

m» 

St... 

te^-.mbor 

^ober . . . 

— ber 

wr. 


Common  to  fair. 


U 

3 
4 
4 

4 

5 
3 
4 

4 
3 
3 

4 


00  to 
50  to 
50  to 
00    to 

87J  to 
00    to 


75 
00 
00 
25 
50 
00 


to 
to 
to 
to 
to 
to 


$5  51 
550 

5  50 
525 
5  50 
5  75 

4  75 

5  00 


5 


25 


4  50 
4  50 
4  75 


OoDd  and  psrime. 


eeoo 
ooe 

G25 
600 
5  62i 
7  00 
5  62i 

5  75 
G  00 

6  00 

5  75 

6  00 


to|7S5 


to 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


OO 

25 

37i 

75 

75 

87i 

00 

6  75 

7  00 

6  87^ 

7  25 


Arerage. 


t5  25 
5  VU 
5  50 

5  37* 
(>  V2i 

6  50 
5  00 
5  I'Ji 
4  50 
4  5(» 
4  37i 
4  50 


Soff9. — ^The  receipts  of  live  hogs  during  the  past  three  years  were  as 

bllows :  1870,  about  300,000 ;  1871.  307,436 ;  1872, 400,874.  These  were 

nostly,  if  not  entirely,  slaughtered  by  city  butchers,  and  represent,  at  an 

:e  of  $10  per  head,  an  aggregate  value  of  $4,008,740.    The  pro- 

>  u     required  for  home  consumption  is  shipped  to  other  markets. 

X         ices  of  live  hogs  at  the  15tlL  of  each  month  of  1872  were  as  fol- 

low»:  January,  $6  to  $7.50;  February,  $6.50  to  $7.50;  March,  $6.50  to 


The  receipts  of  hog  products  by  rail  at  Baltimore,  during  1872,  are 
estimated  at  100,000,000  pounds^  or  about  20,000,000  pounds  more  than 
loring  the  previous  year.  The  prices  of  mess-pork  on  the  15th  of  each 
month  for  the  past  three  years  were  as  follows: 


Months. 


fanuary 

February  ...«. 

Ifarcb 

Auril 

liay 

Fnao 

rnly 

A.1121Mt 

Seinember 

[)etober 

November 

December 


ICTOL 


1871. 


1872. 


Per  barrel, 

9e»  25  to  130  00 

27  00  to  27  50 

26  50  to    

S8  SO  to    

29  75  to    

3l60to    , 

30  75  to  31  00 
30  75  to  31  00 
88  00  to  S8  50 
37  00  to  37  50 
SS  00  to  36  00 
20  00  to    , 


Per 
ISOSS 
33  35 
21  SO 
90  75 
18  00 
16  00 
15  50 
14  50 

13  73 

14  50 
14  25 
14  50 


barrel. 

to  $30 

to  33 

to  21 

to  31 

to  16 

to  16 

to  16 

to  15 

to  14 

to  14 

to  14 

to  15 


50 
50 
75 
00 
^ 
50 
00 
00 
00 
75 
50 
00 


Per  harrcL 

$14  .'iO  to    

14  00  to  en  50 

13  50  to     

13  50  to     

14  00  to     

13  50  to     

14  00  to     

14  50  to     

14  75  to     

15  50  10    

17  00  to     

14  50  to     


The  average  prices  of  provisions  on  the  1st  day  of  each  month  of 
1872  were  as  follows : 
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Mont  lis. 


January... 
IVbruary.. 

March 

April 

May 

June 

July 

August ... 
September 
October  ... 
Xovcinber. 
l>cceml)er . 


Mess-i>ork, 
l»er  bar- 
rel. 


Lard,  i>cr        Bulk 
pound,  !  Hhoulders, 
(tiorcott.)    i>or  pound. 


$15  00 

eoo'ji 

11  .'» 

Oi 

14  00 

H 

13  an 

a 

14  00 

}»i 

13  7r> 

!l 

13  no 

It. 

14  00 

^l      1 

ir»  01) 

y 

ir>  r>o 

HJ 

16  oo 

(*^ 

15  00 

8i 

eo  05i 

5i 
5 

41 

5 
5 
5i 

e* 

51 


Bulk  HidOR, 
per  pound. 


$0  064 

C| 
6i 

8 

,^ 
10 

61 


Bacon, 

bides,  per 

lioimu. 


BoooD,  I  Bwm, 
Bhonlder^l  prr 
perponnd.    pool 


to  71 

7 

^. 

3 

H 

n 

(• 

0 

6 

u 

6 

u 

3 

n 

W 

8* 

« 

7 

n 

G 

M 

During  1872  the  butchers  of  Baltimore  slaughtered  about  40( 
hogs,  about  100,000  more  thau  iu  1871.    The  receipts  of  hog  p: 
by  rail  amounted  to  about  100,000,000  pouuds  agaiq^t  80,000, 
1871.    The  quantities  distributed  for  domestic  and  foreign  consamp 
during  1871  and  1872  were  estimated  as  follows : 


n 


Bacon  and  bulk  meats hhds. 

Haras casks. 

Lard tierces. 

Pork barrels. 


CINCINNArt. 

Cattle. — The  annual   statistics  of  Cincinnati  are  collected  by  the 
Chamber  of  Commerce  at  the  close  of  each  commercial  year,  which 
August  31.    The  receipts  and  shipments  of  cattle  during  the  last  fin 
years  were  as  follows: 


Year. 


Receipts.      Shipments. 


ia-»fi i  2Q,5C6 

1859 '  43,100 

IrtiO I  43,182 

liHJl I  40,585 

ie&2 !  37.004 

lbfi3 31,915 

18fi4 39,152 

18<55 !  54,424 


17, 115 
23,615 
20,503 
19,357 
23,467 
16,739 
14,903 
19,070 


Year. 


1866 
1867 
1868 
1869 
1870 
1871 
1872 


Beceipta. 


79,503 
91,40G 

107.813 
107.167 
125,771 
169,855 


I 
« 


The  receipts  and  shipments  of  the  last  commercial  year  were  L 
than  those  of  any  x)revious  year.    The  quality  was  but  Utile  vi    n 
from  the  previous  years.    Cattle  for  shipment  generally  came  ir 
Kentucky,  and  were  scarcely  equal  to  the  arrivals  of  the  previous ; 
Of  the  entire  receipts  about  20  per  cent  were  Texaii  cattle. ' . 
average  prices  per  cental  gross  of  prime  beef-cattle,  on  Tuesday  of 
tirst  week  in  each  month  during  the  last  five  commercial  years,  were  m 
follows ; 
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Months. 


Bptembcr 
etober... 
rovember. 
leoembcr 
wanary.. 
'ebroary. 
■"urch,... 
}Til 

-j^y 

ano 

uly 

kugnst... 


4 
3 
3 


50 
00 
r.0 
75 


5 

25 

5 

00 

4 

75 

5  50 

5 

60  > 

5 

50  ' 

5 

00  i 

5 

25  1 

1870-'71. 

1869-*70. 

18C8-'C9. 

fa  25 

$5  75 

$0  00 

5  25 

5  25 

5  00 

4  75 

4  50 

5  00 

4  75 

4  75 

5  50 

5  25 

5  50 

5  00 

5  25 

G  00 

5  50 

5  35 

5  CO 

G  00 

5  75 

U  50 

G  00 

•  5  50 

7  00 

0  50 

4  50 

7  00 

G  00 

425 

6  50 

G  00 

3  50 

G  25 

5  50 

1867-'CS. 


f  7  25 

7  00 
G  50 
(J  50 
G  50 


7 

7 
8 
8 
8 

7 


00 
75 
50 
50 
25 
00 


The  annual  average  prices  of  prime  beef-cattle  for  the  last  fifteen 

?      mercial  years  were  as  follows:   1857-'o8,  $3.78;  1858-'59,  $4.88; 

>i>'J-'60, 63.90;  1860-'61,  $3.30;  1861-'62,  $3.24;  1862-'63,  $3.96;  1863- 

'*4,  $5.74;  1864-'65,  $7.45;  1865-^66, $7.55;  1866-'67,  $7.27 J;  a867-.'68, 

.27;    1868-'69,  $5.62 J ;    1869-'70,  $5.85;   1870~'71,  $5.05^;  1871-72, 

The  prices  of  all  grades  of  cattle  at  tlio  close  of  the  last  two  com- 
nercial  years  were  as  follows : 


1870-'7I. 


■-TfTA  shipping,  per  cental  groji8 14  75  to  C'5  00 

s  per  cental  eross |    3  50  to    4  25 

im,  per  cental  gross j    3  oo  to    3  25 

..jmmon,  percental  gross i    2  25  to    2  50 


187I-'72. 


Note. — Nearly  all  the  cattl»>  quoted  as  "  common  "  were  Texans. 


5  50  to  f G  00 
4  75  to  5  25 
3  00  to  3  :n) 
2  50  to    3  UO 


Cattle  products.— ^wff^r :  Among  the  noticeable  points  of  the 
>utter-trade  is  the  marked  improvement  of  the  Central  Ohio  butter, 
yhich  now  begins  to  rival  the  famed  Western  Reserve,  both  in  quality 
ind  in  i)reparation  for  market.  The  extreme  range  of  prices  for  Central 
Dhio  butter  during  the  last  commercial  year  was  from  14  to  27  cents 
jer  pound;  the  average  was  20.04,  a  lower  avornge  than  during  any 
jrear  since  1862-'63. 

The  prices  per  pound  of  prime  Central  Ohio  on  the  first  Tuesday  of 
}ach  month  of  the  past  four  commercial  years  were  as  follows : 


Months. 


5eptonilKT 
X'tober — 
S'ovcmber 
[>eccmlH.»r. 
l:inuary  .. 
February . 

^aith 

\pril 

May 

Turn* 

FuVv 

.\.u.H\i»t ... 


$0  31 
31 

:i5 

37 

•x\ 

'Si 
21 

2<; 


'  1.SCD--70. 

1870-'71. 

1371- 

-'72. 

^  32 

$0  29 

$0 

1-^ 

31 

32 

1!) 

::o 

32 

r. 

:w 

27  • 

21  i 

31 

27 

20 

28 

iid 

21 

:w 

20 

:w 

27 

27 

«>7 

»>*> 

^^\ 

«w^# 

20 

17 

20 

Ul 

11 

27 

k; 

18 

The  annual  average  prices  per  pound  of  prime  Central  Ohio,  for  the 
pnst  fifteen  commercial  years,  were  as  follows :  1857-'58, 15  cents ;  1858- 
M),  19  cents;   1859-"60,  14J  cents;   1800-'(>1,  V)}.  cents;   1861-'62,  12.\ 
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The  prices  per  pound  of  all  kinds  of  bntter  at  the  close  of  each  o 
lost  three  commercial  years  were  as  follows : 


..,. 

isn.        1        m 

So:» 

l^M 

13  to      14 

to  9)  Mil 

ll(xelfls  and ah'qimcntii  uf  balhr/or  tircntn^lc  coiantDrciat  jfean. 


i:. 

«p(a. 

Sbiinnll 

BUTI-'I*. 

S<i3>  aud 

BbtcIi. 

■&• 

a;  014 
iLaui 

m 

S3,09S 

If 

i 

i 

MS 

a;  ISO 
'asa 

44S 
339 
S» 
7W 

?! 

vm 

it! 

Si 

J,  Ml             IW,471 



Cheese:  The  eheese-liictory  system  is  cstoudiiig  westward  and  aa 
Bediuc  the  dairy  system.    Uurins  the  past  year  qnantities  of  Wiscoi 
aud  Kentucky  factory  cheese  lirstmadc  their  appearance  in  marGci 
The  receipts  and  shipments  of  cliet^se  during  the  past  two  commei 
years  were  as  follows : 


Monlh*. 

i« 

iplB. 

syi.D>»t> 

I57ti-;i. 

m 
1 
11 

ISll-TQ. 

Si 

f 
IIS 

16T0-'T1. 

1S71-1 

j!S;:|S^:::::::::::"::::::::::::::::::::::: ::::::: 
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average  prices  of  cheese  on  the  first  Tuesday  of  each  moDtb  of 
st  four  commercial  years  were  as  follows: 


Monthi. 

lo^-m. 

l86»-^o. 

,^-„. 

IBTl-'Ti 

to  IS 

to  IS 

S 

"1 

"i, 

II 

~'i'lip  jalcca  of  ie6^'«9  were  lor  Western  RcserTC.  and  for  tlio  other  yeaTS  lactorj  cheese. 

average  aunual  prices  of  fiictory  cheese  for  the  last  three  years 
ifollows:  I86»-'70,17centsperpo«nd;  1870-'71,133ceuts;  1871- 
r  ccuts.  For  the  previous  fourteen  years  the  annual  average  prices 
rteiTi  Iteserve  cheese  were  as  follows:  1S55-'5G,0^;  1856-'57,  lOJj; 
i8,  8,V;  1858-'59,  8';  1859-'0O,  8J;  lS(iO-'Gl,  7i;  1801-'C2,  6,^; 
B,  10= ;  18G3-'64,14;  1SC4-'C3,  10^;  ISCS-'GO,  l^i;  lSCG-'C7,lir 
iS,  14  j ;  1368-'69,  ICi  cents. 

aggregate  annual  receipts  and  exi)ort8  of  cUccso  for  the  last 
-seven  commercial  years  were  as  follows : 


y™,. 

lIwHpm. ,  EYjwrtA                       renTB. 

ReecipU. 

Eiporti. 

i 
|i 
li 

Boxrt. 

i 

114.  on 

ill 

Son. 

as 

103^861 
169,  SM 

ii 

1«T,GM 

ni.«a 

K.II90 

l^SiS 

».— The  receipts  and  shipments  of  sheep  during  the  last  fift«en 
rcial  years  were  as  follows ; 


^ 

1     RMtljils. 

Shlproeata. 

reon. 

re^ip,.. 

ShEpmeBlB. 

i    B 

:       SS 

«,0S3 

fi 

6,000 

7a,!-» 

13,  m 

iSfS! 

wJii 

sheep-trade,  as  shown  by  the  above  figures,  is  rapidly  increasing; 
ihty  of  tlie  animals  offered,  however,  was  generally  poor  dnring 
it  year.  TLc  advanced  price  of  wool  is  alleged  as  the  cause  of 
ipreciation ;  the  better  class  of  animals  being  reserved  by  the 
j  for  the  production  of  fiber,  while  only  inferior  grades  were  sent 
iieat- market. 


IQO 
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The  prices  of  sbcep^  of  all  grades,  at  the  close  of  the  last  two 
mercial  years  were  as  follows : 


QuaUty. 


Choice,  per  cental  gross. .. 
Prime,  per  cental  gross  . . . 
Common,  per  cental  gross. 

Common,  i)er  head 

Lambs,  per  head.... 


i8n-*7a. 


14  50  io^OO 
3  75  to    4  35 


2  00  to 
2  50  to 


2  50 

3  75 


18TO-T1. 


$4  00toK 
300 to  ) 
S50to  S' 


2  SO  to  3 


The  average  prices  per  cental  gross  on  Tuesday  of  the  first  we 
each  month  for  the  past  four  years  were  as  follows : 


Months. 


September 
October... 
Kovember 
December. 
January . . 
Febmary . 

March 

April 

May 

Jane 

July 

August . . . 


1871-'72. 

1870-'7I. 

$3  35 

|3  50 

'325 

3  50 

350 

300 

350 

3  00 

4  SO 

3  75 

4  50 

4  25 

5  00 

4  25 

U  00 

4  25 

025 

4  75 

4  50 

3  00 

4  25 

2  75 

4  50 

2  75 

1869-*70.  1 1863.V 


93  25 
360 


3 
3 
3 

4 
5 
5 
5 
4 
3 


00 
50 
75 
00 
35 
25 
35 
25 
50 
3^ 


ii 
SI 
3i 
3S 
SI 

i: 

39 
SI 
31 

3a 


All  quotations,  previous  to  May  21,  are  for  wool-slieep ;  subsequent  ti 
that  time  for  sheared. 

Sheep  peoducts. — Wool. — ^The  prices  per  pound  of  wool  on  Ta 
of  the  first  week  of  each  month  of  the  last  commercial  year  wen 
follows: 


Months. 


September 

October 

November 

December 

January j. 

February '- 

March 

-tVpril 

May 

June 

July 

August 


Tub-waKhed. 

ciuwoouou  mail- 
ufacturiug. 

PnlM. 

$0  65 

10  40 

10' 

05 

40 

91 

70 

45 

a 

70 

45 

s 

70 

45 

9 

75 

45 

B 

78 

43 

7S 

78 

48 

n 

05 

48 

0 

68 

45 

6 

C7 

45 

11 

(>5 

45 

S5 

The  prices  of  prime  Ohio  fleece  on  Tuesday  of  the  first  week  of  each 
month  of  the  past  four  commercial  years  were  as  follows: 


Months. 


September 
October... 
November. 
December. 
January  .. 
February  - 
Iblarch  . . . . 

April 

May 

•lut'io 

July 

August ... 


18C8-'C9.    I    18C9-'70. 


$0  40 
42 
40 
40 
42 
40 
40 
42 
40 
42 
42 
45 


$0  43 
42 
43 
42 
42 
44 
42 

4r» 

45 
37 
37 
41 


187(V-*71. 


$0  43 
42 
42 
42 
42 
43 
43 
43 
43 
45 
46 
55 


Wl-Tl 


lOS 
5 


I 

m 
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auuual  receipts  and  shipmenta  of  wool  dtirJug  tneaty-six  com- 
J  years  were  as  foltows : 


,.„, 

:„,,,„„ 

rein. 

R«eipU. 

Sbipmcay. 

:  IS 

Baltt. 

k'S 
■tiS 

14,HB 
•    1,483 

Salt,. 
0,513 

sa 

iVm3 
7,5ia 

IS,  670 

11 

P:^^. 

na.— SincD  185J  the  aUpments  hare  been  t«du«ed  tn  bale*  aTeraiiiigi  100  ponndB  cacb. 

a. — The  receipts  aod  shipments  of  hogs,  reported  at  the  close  of 
i-eek  in  each  month  of  the  last  two  commercial  years,  were  as  fol- 


Mantlu. 

ism-Ti. 

m,..™. 

SaceipU. 

^"~ 

B«olpt«. 

iM 

134,617 

45,asi 

1 
lasii 

wail 
laolfTO 

«:95s 

«,335 

i^^ 

' 

comparative  net  weight  and  yield  of  lard  for  thirteen  years  were 
3ws; 


rear. 

11 

5 

31 

18. 

Year. 

h 
II 

"3^ 
11 

IS 

Pound). 
199 

saw 

S3 

241 
32iJ 

Poundi. 

■iiOfV 

ai4A- 

!S)9.ff7 
231.3(1 

round*. 

»Jf 

s 

s?! 

31.2 
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Monlhli/ range  nf  prices  <(f  good  hogt  during  tt<  tail  tico  conutureial  yi 


Uontbs. 

IBTCt-'TJ. 

IBn-Tl 

Per  ctjUal  aratt 

FtraMf 

«»toH« 
eOOto   7M 

^ 

The  total  number  of  hogs  anaually  cut  in  Cincinnati  dnrin^fort^ 
weroasfollows:  1833,86,000;  1334,123,000;  183a,lfi!.*,0l>0;  1836,12;      : 
1837  lO-^OOO;  1838,138,000;  1839,90,000!  1840,05,0011;   1841,160 
1842,220,000   1843,250,000;  1844,240,000;  184.5,190,00(1;  1846,20^      i 
1847,250,000  1848,475,000;  1849,410,000;  1850,393,00(1;  1851,334 
1852,352,000  1853,301,000:  1854,421,000;  1855,355,780;  1856,405 
1857,344,512    1858,446,677;  1869,382,826;  1800,  434,4!tfl;  1861,433, 
1862,474,467   1863,008,457;  1804,370,623;  1865,350,000;  1860,  354,UiSi 
1867,402,610   1  SOS,  366,831 ;  1869,350,555;  1870,337,330;  1871,481^ 
1872,030,301. 

Bog  products. — Tbe  aanual  nvorage  prices  of  hog  prodaots  daring  ft) 
past  seventeen  commorcial  years  were  as  follows: 


Years. 

Mos-s-jiorfc. 

Lard.* 

Bacion 
shouldera. 

Bnlk 
shoulders. 

Bnlt 
aides. 

Pr.  hbl. 
616  75 
19  96 
16  35 
16  61 
16  90 
16  21 
10  70 

12  4G 
93  20 
32  7r, 
;i0  2o 

23G4i 

22  a) 
:iOS5 
29  371 
19  41 

13  SO 

Pr.  ib. 

ISf 

»A 

9 
i:i 

20; 

21 
13 

V, 
18 
15 
11 
9 

Pr.  It. 

% 

7 

7 

6 

i 

i\ 
10 
IG 
15 
11 

11 

13} 

JV.  ffi. 

f 

i 

5* 

Pr.O. 
71 

! 
7  1 

1861-'62 

i 

14 

IS 

t Tlip  iiuolntltBiB  fgr  tho  last  Uo  yrars  .irn  for  clciir  rib— prcvioqsly  for rougli  eidfs. 

Tlie  monthly  range  of  weekly  average  prices  of  mess  pork  and  lar 
dnriiig  the  hist  two  commercial  years  was  as  follows : 
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w-porl[  per  barrel. 


.   (24  00  to  t!»  SO  I 
M  SO  to    f-  — 

iflOO  to    ! 


0  Hi  to  10  i: 


SO  90  to 

IGOO  t« 


\K 


BtetipU  of  hogpToiucttfor  (Ae  Itut  (iren(j-«ij  ammercial  yeare. 

Teat* 

Pork  aD.l 
IflCOB. 

I'ork  ani! 

Pork. 

•■Eir 

L-iril. 

Liid. 

ilogtAHd.. 

!:S! 

i 

XunxJi. 
1«0 

ll 

i 

li 

W.361 

iS 

0,343 

11 

11,013 
11,  MO 

6a,K!8 

11 

fia.aaa 

18,  TI3 

lis 
Is! 

ii!4iia 
ai,0Y9 

Fnanda. 

e,o»,3» 

B.«3,063 
8.440,380 
IXHTSS 
H.U31.S«> 

i(i.5ai,te4 

i8,.ssi,*ia 
iC4«a,-ts9 

38,100.694 

lii 

n,3M.4in 

35^445.310 

3«,07S,3sa 

91,  SSI 

i 

4fl6.',l 
48,033 
«,409 

9:1,  TO3 
S8,33d 
SS,5M 
41,ff!9 

sasao 

44814 

lis 

30,383 

Shipment  of  ^og  produclt  for  the  pmt  liccHis-e'u  eoinBiereiat  yean. 


Kean 

-e.r 

bDCOp" 

Fotk. 

Pork  anil 
Ira™. 

'£■"' 

Li-rJ. 

L«a. 

Uhdi. 

arlifti 

li 

gffi 

P 

as 

lis 

e.SG9 

as 
as 

as 

WW 

SIS 

gi 

m,ai8 

11 

3S!t07 
04.S15 

10, egg 
oo:ai« 
■a  AH 
ia,i(» 

tM.3*t 
HII,«3S 

ia»,«» 

13B.1M 

■ssa 
■as 

G7,f<68 

"""'■ 

ill 

1,  B3»,  HB 

■•iii 

M(i:4do 

345^030 

176.571 
E,0SB.31B 
700,881 

i.e_io,m5 

li  358,804 
5,1.54,313 

li,»8.!na 

10,756^™! 

!!:S 

li 

4%e3a 
6t:os7 

31.  »j 

30,999 
53,3S4 

m:m 
irs.soB 

li 

iiSiTa 
"^.^ 

?^k8 

•-.■S-JKS 

M 

S3.  .-.74 
16,  WB 

Si 

fl.eoo 

fm 
S™ 

14,835 

lis.  848 

ia,oa3 
i7;«T4 

XJ.4RS 
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Cattle. — Tlio  receipts  and  shipmeats  of  beef-cattle  at  tlio  UnitHi 
yai-da  during  1871  and  1872  were  as  follows : 


siaam. 

1871. 

ib:. 

Ilectired 

Shipped. 

BooeinxL 

Sdptii 

Janiwn,- 

30,708 
*B.U* 

'^^ 

«7Bl 

10,639 
S8,7Ba 
SK.  S73 

«,83T 
^M7 
^?^ 

ao,378 

Sl.BM 

44.990 

as!  170 

11 

64,  »7 

m.iaa 

Z4z.m 

401,  KM 

894,075 

Increase  of  receipts.  141,025,  or  27  per  cent. ;  increase  of  ahipm 
108,098,  or  2C  per  cent. 

Tlio  montlily  averages  of  prices  of  becf-cattle  daring  1871  and  153 
were  as  follows : 


M^tb.                                     !       mi. 

lea 

1     Ftr  tenlal. 

Bd-mML 

! 

Cattle  products. — The  receipts  and  sliipmoiits  of  barreled  bee^  tallow, 
and  butter  dariiija:  1871  and  1872  were  as  follows : 


r^cilHs. 

1. 

1BT% 

Kecoipt*.  jsMpnai* 

Beef 

KJ.SSft 
r.,  K1I,  000 
ifl,  aoi,  773 

isS 

13.744 

— 

I-Jllow 

«ntl*r 

po^da.. 

W2 

Tlio  receipts  of  UcccmlMir,  1872,  wei'o  tlie  largest  ever  kuowu  ia  soj 
single  luontl).  Tlio  recent  oubancemeut  iu  the  costof  trane^Kntation  1^ 
tbe  action  of  tlie  varions  railroads  leading  to  eastern  markets  had  ibi 
effect  in  redncing  sbipments  during  the  latter  port  of  tbe  year.  The 
farmers  who  bad  been  holding  back  for  higher  prices  were  conTlncsed  <A 
the  futility  of  their  hopes  by  tbe  downward  turn  of  priceB-dnriog  the 
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last  quarter  of  the  year,  aud  bence  the  iucreased  uumber  of  liogs  mar- 
keted in  Kovcmbcr and  December.    The  areiage  wcigbt  of  ko^ received 
Inring  the  year  was  2i9J. 
Monthly  receipts  and  Bhipments  of  bogs  dtiriug  1871  and  1S72 : 


■ 

187.. 

™i 

KecelpM. 

SUpmenta. 

iS;S 

ill 

lM.74il 

yee.ie6 

456,831 

36, 1130 

II 

iMlsn 

■li 

iro.TOJ 
gi 

ai4;7as 

513,114 

-8  337 

3,380,083 

■  ,1.4  ■«. 

Areraiie  monlklg  pr 

ecs  per  cental  of  Aoj«  tUriag  the 

jKar*  1871  <in(1  1872. 

UODtlK. 

.871. 

UU-           i         M«.tl,. 

1^1. 

ISK. 

^"■■T 

W-Jfi    tofTJj 

UK    (o  14  4fi 
4  07    lu    4  4a 

July 

itlSt::::: 
SS5.;-;..:: 

Deeembfr 

e4  06    tu  S4  71 
4  lOi  to    4  731 

3  85    tS    4  19 

3  89    to    4  36 

•sas-jj?. 

£:::::;:::;: 

3  49il"    4W 

4  05}  to    4  40 

3CoJio  snii 

JSoj/  products. — The  receipts  aud  shipmciits,  during  the  years  1871  aud 
L872,  of  barreled  pork,  lard,  and  slaughtered  bogs  were  as  follows : 


iwu 

mi^:: 

1871. 

187.. 

Kceelpta. 

Slilpments. 

*Mk 

U8,9»             149,734 

.T,eB3,TJH      «..«an,853 

37il,46S               227,384 

1^13,24. 

]8,5.4,a«i 

10»,.ll 

1)3,917  1(13 

133,184 

Sheep. — The  monthly  receipts  and  shipments  of  sheep  during  1871  aud 
1872  ivero  aa  follows : 


ISIl. 

iSTi. 

. 

Il«:elpt*J8hip»1. 

P.««ipl^ 

Shlpm'la, 

43.  SIS 
31.37)1 
33,331 
««I 
18,4193 
31,471 

m.ra 

10.144 
15,  Wl 

17  tTB 

is 

!■■ 
i 

1 

ac4 

347 

an 

315,053 

310,21.1      ^1.^0I6 
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Monthly  range  of  prices  during  1871  and  1872. 


Months. 

1871. 

1872. 

Months. 

1S71. 

IfeTi 

tTaimarj' 

$3  00  to$5  00 
3  00   to  5  70 

2  87}  to   C  43 

3  IH)   to  G  57 
3  75  to  G  45 
2  25  to   4  40 

$4  22  tA$4  92 

4  37   to   7  30  ' 

5  25   to   8  0<i 
5  Gl    to   H  15 
5  GO   to   8  GO  i 
3  5!>   to   5  37i 

Julv 

$2G2lt4>$5  00 
2  7:1  t<*  5  04 
2  78   to    4  71 

t3  G2  to|4  K 

Fobniary 

Aujjusf 

3  71  tt  .'tSi 

[March 

September 

October 

3  75  to  5fi 

A])ril 

2  43?  to    4  3U      3  XiS  tu  1  ifi 

May 

November 

December 

2  r>i  to  r»  25 

2  80   to   5  10 

3  52  to  4  u'l 

Jiuio 

3  52  to  5  21 

1 

1 

The  market  was  well  supplied  with  fair  qualities  of  mutton  sheep. 

Sheep  xjroductfi, — Eeceipts  of  wool  during  1871,  27,02G,C21  poi 
receipts  of  wool  during  1872,  28,290,989  pounds;    shipments,  loa 
24,351,524  pounds ;  1872,  25,833,447  pounds. 

Horses. — During  1872, 12,145  horses  were  received  and  10,627  shipDei 

The  receipts  of  live  stock  by  rail  during*  the  year  occupied  1(K 
cars  5  the  shipments,  54,275  cars.    The  values  of  farm  animals  receiveo 
are  estimated  as  follows:  pattle,  $41,000,000;  hogs,  833,500,000;  sheep, 
$950,000. 

SAINT  LOUIS. 

Cattle. — ^The  receipts  of  cattle  show  an  increase  over  last  year  of 
69,961.  Both  receipts  and  shipments  were  greater  than  in  any  previous 
year.  The  season  for  receiving  Texas  cattle  commenced  May  17,  at 
least  a  month  earlier  than  in  the  previous  year.  They  came  first  in 
small  droves,  but  increased  iu  numbers  as  the  season  advanced.  It  ii 
estimated  that  the  increase  in  this  class  of  cattle  over  1871  amonnted 
to  123,898.  In  the  latter  part  of  August  the  Texas  cattle  fever  \ 
developed  among  the  native  cattle,  and  was  fatal  to  large  numbers. 
This  kept  the  latter  out  of  market,  and  also  had  the  eiiect  of  stop] 
large  droves  of  Texans  in  transit  to  this  market.  The  values  of 
latter  consequently  decreased.  As  to  quality  they  were  generally  thin, 
rough,  and  but  half  fattened.  Well-wintered  and  stall  fed  Texans  were 
in  good  request  during  the  year,  and  at  fair  jmces ;  others  could  be  dis- 
posed of  only  to  feeders  and  speculators.  The  receipts  of  "  through 
Texans"  were  estimated  at  211,108  against  87,210  in  1871.  Good  to 
choice  wintered  brought  from  $3.50  to  $4.25  per  cental;  common  to  fsii 
fresh,  $2.50  to  $3;  inferior,  $1.50  to  $2.25. 

The  receipts  of  native  or  domestic  cattle  were  mostly  from  Iowa  and 
North  Missouri.  In  numbers  and  quality  they  were  about  the  same  as 
last  year,  but  the  great  bulk  of  this  class  of  cattle  went  through  to 
eastern  markets  in  first  hands.  The  irruntion  of  Texas  cattle  so  far 
reduced  the  prices  of  all  grades  of  native  cattle  that  shippers  x>reierred 
the  risks  of  eastern  markets.  Extra  to  choice  native  steers  brought 
from  $0.25  to  $6.50  per  cental ;  prime  to  choice,  $5.75  to  $0:  fair  to 
good,  $4.25  to  $4.75;  common,  $2.25  to  $2.75;  sto<jk  steers,  ^3.50  to 
$4.50. 

The  monthly  receipts  and  shipments  of  cattle  during  1872  were  as 
follows : 


;Month.s. 


licccipts, 


SliipmentH. . 


Months. 


.Taiin.ii'v '•  14,  441 

IVbrnarv 14,0!>0 

^Lirch  .'. i  I'J, 0G5 

April i  13.000 

Ma  V i  13,  1113 

.Iniio I  25, 9»«) 

July i  27,237 


?.71G  I  Ansnst... 

1»,  i)r)3  ■  Si'iitcmber 

1»,  !)7f>  I  October... 

U.  HGl)  I  November 

i',  :iH2  DecemlHT. 
18.  702 


14,  GUI 


Total 


Hecelpta. 


34, 430 
3:i,0Q4 
34,  757 
25, 778 
15,957 


Shipmenti. 


2C3.404 


ICON 


IHTA 
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ipts  and  shipments  of  cattle  for  eight  years  past  were  as  follows : 


Yoara. 


Receipts. 


94.307 
103,259 

74, 146 
115,352 


SbipnientA. 


46, 712 
24,  462 
26,799 
37,277 


Years. 


Ilcceipts. 


Shipnieutd. 


1869 

1870 

I  18T1 

!  1872 


1-24.  565 

t:oi,4-:2 

109,  427 
2(;3,  404 


51),  867 
129.  748 
129,827 
164, 772 


highest  and  lowest  prices  of  all  grades  during  each  mouth  of 
id  1872  were  as  follows : 


ths. 


1871. 


1872. 


Montbs. 


Per  ceixtaL 

i^  50    to  $6  25 

to 

to 

to 


2  50 
2  75 
2  75 

2  62i  to 

3  00    to 


6  50 
6  50 
6  70 
6  00 
6  75 


Per  cental 

^2  25  to  $5  50 

3  25  to    5  75 

3  50  to    6  75 

3  50  to    6  75 

4  371  to    6  50 
2  50  to    6  50 


July 

Ancust  .. 
September 
October  . . 
November 
December 


Per  cental 
t2  00  to  $5  00 
1  75  to    5  00 
1  25  to    4  75 

1  50  to    4  .50 

2  25  to    5  00 
1  50  to    4  75 


1872. 


Percental 
$1  75    to  16  50 
75    to    6  25 
75    to 
25    to 
.50    to 


1 
1 
1 
1 
1 


37*  to 


5  75 

6  00. 
6  00 
5  75 


CLE  PRODUCTS — Butter :    The  monthly  receipts  and  range  of 
per  pound  of  butter  during  1872  were  as  follows : 


[onths. 

Receipts. 

• 

Prices,  (good 
to  choice.) 

$0  18  to  32 
19  to  :i3 
19  to  40 
18  to  40 
18  to  25 
15  to  SO 

Montbs. 

Receipts. 

Prices,  (good 
to  choice.) 

Paclages. 
2,593 
2,288 
3,436 
2,  768 
1,622 
0.335 

Julv 

Packages. 
3,944 
4,715 

4,828 
6,572 
7,  458 
3,184 

$0  10  to  24 

All  j^lLSt 

16  to  30 

September 

18  to  33 

October 

18  to  33 

November 

18  to  30 

December 

20  to  35 

. — ^The  monthly  receipts  and  shipments  of  hogs  daring  1871  and 
ere  as  follows : 


Mouths. 


1871. 


1872. 


Receipts. 


112,127 
21,319 
13,033 
17,  669 
31, 107 
23,322 
17, 170 
15, 030 
19,801 
32,226 
110,656 
224, 305 


6:K>,  210 


Shipments. 


Receipts. 


639 

1,.350 

6, 252 

9,  .557 

14, 224 

9,755 

4,186 

4,055 

6,674 

16,154 

19, 985 

20,540 


Shipments. 


109,611 
36, 301 
22,104 
30,129 
44, 176 
29,  315 
16,935 
17,399 
26,  773 
.54, 108 
166, 144 
206, 021 


113,655 


759,  076 


23,244 
12,  606 
14,  944 
20,979 
29,  ,587 
14,635 

5,496 
10,  653 

8,752 
18,902 
14,  .505 
14,287 


188,693 


ipts  and  shipments  of  the  eight  years  just  closed  were  as  follows : 


fears. 


Receipts. 


H307 
103,259 
293,341 
115, 352 


Sliipments. 


17,809 
13,;J58 
28,627 
16,227 


Years. 


Receipts. 


1869 
1870 
1871 
1872 


344, 848 
310, 850 
632,216 
759, 076 


Shipments. 


39,076 

17,156 

113,655 

188,693 
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TI16  prices  por  cciital,  in  1S72,  were  as  follows : 


UoDtLs. 

At  tlui  iH'Kiu- 

=„:'■■•' 

lowoBt  prices 

MoDtllB. 

At    tbo  bogin- 

1^ 

•iSSKIS 

63  00  to  SJ  50 

: 

n  TO  to  94  15 

iisii 

3  35  to    4  15 

«&;;:;:: 

Maroli... 

3  7,-.  tri    4  75  ,    3  75  to    5  10 
a  75  lo    4  «0      ;t  50  lo    4  so 

400  to  S« 

S=JS::::::: 

llrn  market  was  satisfactory  in  every  tliLug  except  prices,  which  gradn- 
ally  declined,  makiug  a  geueral  average  of  25  per  cent,  less  than  last  year. 
This  was  caused  by.  the  saperabaadant  supply. 

Sogprodncte. — ^The  number  of  hogs  packed  during  the  ten  packing 
seasons,  ending  with  1871-72,  were  as  follows:  1862-'63,  178,750; 
18fla-'G4,  214,600;  ISOtU-'OS,  191,890;  1865-'66,  123,335;  1868-«", 
183,043;  18C7-'0S,  237,100;  18(i8-'69,  231,937;  1869-'70,  241,316; 
1870-'71,  305,600;  lS71-'72,  419,032. 

file  average  net  weight  of  Uoga  packed  during  the  above  seaBoai 
was  as  follows :  18C2-'C3,  207  pounds ;  1863-"64, 170  pounds ;  1864-*^ 
178.V  pounds;  1S65-'CG,  208^^5  pounds;  1866-'C7,  222,%  pouDds: 
lSC7-'08,   193,Va   pounds;   18«8-'69,   189vfef    pounds:    1869-'70,  1 

■'"-''  •■^"     "-"  n/lo.    IK71_'7'>    0^t\JJ3    TM\nnAa 


pounds ;  1870-'71,  216  pounds ;  1871-72,  iilOA^  c 
""  '      '     '"    U  kin 


zin; 


Tbe  average  yield  of  lard  per  head,  of  all  kinds  of  hogs,  was  35^ 
pounds. 

Pork. — The  moutbly  receipts  and  range  of  prices  of  barreled  poA 
during  1872  were  as  follows : 


Monliis 

j  KeceiptJ  PricMpeclHrtel. 

Monllis. 

Recolpt,. 

PriCBiperbunL 

Touo 

$l2  75to»3  7i 
n  60  to     3  50 
U  75  tS     4  00 

BarnU. 

i^050 

3,9GS 

Sooo 

ei3  as  to  114  a 

14  05  to    lijj 

M^".';^::::: 

October 

II  M  to  a» 

n,e65 

;      AOW 

ToUl 

"'nlj- 

.W,S53 

Ilecetplt  and  export)  of  pork  for  tti'dre  yi 


ItojBtpt* 

EiportH. 

Ycsf. 

BaiTEli. 

CNskBiuid 

pHlkBgOB. 

Pieces. 

JlaiFtia. 

Csakifuul 
tieruca. 

Boze«u>d 
paekaee.. 

Pleca. 

, 

ltlJ,44E 

gi 

ss,eaa 

SJS 

li 
5S? 

1 

li 

4,!l2a 
S,B04 

,«.SI3 

if 

3W,133 

sz 

947  UlS 

'■'AS 

4,0T§ 
l,lBli 

'5S 

ii5.s3e 

3.503 

si 

ii.nsi 

1 

m 

leKV".'.'.'.'.'.'.'.'.'.'.'.'. 

BEFOBT  Oli'  THE  STATISTICIAN, 


.109 


BeceipU  and  escparis  of  bacon  for  twelve  years. 


Seoeipts. 

Exports. 

Years. 

Casks  and 
tierces. 

Boxes  and 
packages. 

Pieces. 

Casks  and 
tierces. 

Boxes  and 
packages. 

Pieces. 

11,790 

10,833 

7,167 

8,843 

7,971 

12,421 

11, 752 

7,505 

5,929 

6,264 

14,084 

7,116 

10,820 
10,352 
8,862 
8,888 
2,200 
3,630 
4,825 
2,845 
3,970 
3,678 
5,522 
7,077 

106,000 

106, 315 

230,092 

170,998 

62,496 

50,103 

58,004 

a'>,944 

69,197 

83,569 

148, 491 

102,733 

36,297 
23.443 
37,127 
44,427 
47, 942 
45, 413 
73,019 
79, 819 

27,955 
25,505 
30,296 
28,278 
19,700 
19,211 
37,354 
34,276 

1, 114 

2,876 

1,038 
11, 095 

6,894 

11,133 

47, 760 

148,266 

3  monthly  range  of  prices  of  bacon  and  haras  during  1872  was  as 
7B: 


Months. 


ry. 

ber 

)er 
ler . 


Shoulders 

1. 

Clear  rib  sides. 

Clear  sides. 

$0  06}  to  $0  07i 

10  07i  to  10  07i 

eo  07i  to  10  07| 

6    to 

6^ 

71  to 

■?2 

7§  to         8 

41  to 

6 

7    to 

7t 

7    to         li 

4J  to 

& 

6}  to 

7i 

7    to         It 

5i  to 

5 
5 

71  to 

7* 

7*  to          8 

4i(  to 

7t  to 

7* 

7t  to          8 

5i  to 

0; 

7    to 

8i 

H  to         9 

6i  to 
7*  to 

7J 

8    to 

lOi 

9    to        11 

8t 

10    to 

llj 

10}  to        12i 

7i  to 

8i 

11    to 

9;;  to 

12 

in  to        12i 

6i  to 

7i 

UJ 

9»  to        12 

5i  to 

6 

7i  to 

9 

8J  to         9i 

Hams. 


$0  12  to  ftO  13 
12}  to  13 
12  to 
in  to 
Hi  to 
lU  to 
12  to 
14^  to 
17  to 
17  to 
15  to 
m  to 


13 

12} 

13 

13 

16 

18 

18} 

18 

ir)i 


3  monthly  range  of  prices  of  dry  salt  meats  during  1872  was  as 
iTs: 


Months. 


Shoulders. 


Clear  rib  sides. 


Clear  sides. 


:y.. 

ber 

jer. 
>er. 


10 


05 

4i 

4 

4 

4} 

4 

41 

51 

6t 

6f 

4i 

3i 


to  $0  05} 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


5} 
5 

4i 
5 

7} 

l\ 

4} 


$0  OGj^ 

es 

6 

6} 
6} 
6} 
Of 


to 
to 
to 
to 
to 
to 
to 
to 


06S 
61 
0} 

CS 
7 

(5f 

'J 

8 


$0  06i 
6} 
6i  to 

7 


Of  to 
Oi  to 
8  to 


to  $0  061 
to    7 

6i 

7 
7} 

7 
8 
H}' 


to 
to 


9i  to 
63  to 
5e  to 

lOi  ; 
8    1 
Oi  1 

9|  to 
Ol  to 
51  to 

11 

8} 
6i 

rd. — The  monthly  receipts  and  range  of  prices  of  lard  during  1872 
as  follows : 


Months. 


Tlercea. 

1 

Prices  per 
pound. 

5,546 

3,606 

5.930 

2,576 

812 

846 

111 

8i  to   nj 
H    to    9     ' 
Hi  to     9} 
8    to    in 

Hi  to  1(^^  , 
8    to  lOt  1 
8    to  10 

l^Ionths. 


August.... 
September 
October  . . . 
November. 
DecenibiT . 

Total  . 


Tierces. 

Pricos  per 
pound. 

440 

4i».s 

8  to  10} 
H  to  10% 
H  to  lOS 
7]  to  10" 
(11  to    i-'l 

25, 042 
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TLe  ri^ccipts  and  exi>orts  of  lanl  for  twelve  years  were  as  follovs: 


1 

11 

:i,'(Ml 

™. 

«.-=>.«m 

Ki'H".    iraiitBSM. 

Ticrco. 

B.™^.. 

Keg^    JIM« 

'    ^  ■"11 

„m 

1 

'     '!!.<2' 

"1 

7,238 

11 

ii 

s;5(]4 

7!).TiM 

"aisis 

3^914 

a. -101 

■J,itl 
a;  061 

ill  " 

50,000          1- 

:::;:;:!   l^'i-fn 

KO usiii 

mM      !te 

1 

' 

jSAecji. — Tho  raoiitbly  receipts  and  Bliipments  of  sheep  durio^  IK 
were  as  followis: 


Montlis. 

Kccfipla. 

Sl.iiini.-Dls.   .'              Monlhit 

BeoelptK 

-^ 

n,763 
0,MO 

_       1 

1^ 
S4SI 
4.394 

^n 

j: 

115,904 

a,n 

Keccipts  and  sliipmeutsof  tlic  eiglit  years  jnst  closed  were  as  follow 


"!"=■"""■ 

WTo! 

t™™. 

.!  Beccipts. 

SbifiMi 

....'      96.a» 

ss 

«,4I5 

55 

1 

Prices  per  cental  at  the  beginning  of  each  month  of  1873  were  u 
follows:  January,  $J.25  to  $5.50;  Pehruarj",  $i  to  S6;   March,  t2JB 

to  S6.50;   April,  $4  to  $7.25;  May,  8i  to  $4.75;  June, ;  Jnlj, 

81.50  to  S5;  August,  §3  to  85;  Septomljer,  SU  to  $5;  Octoljer,  821" 
85 ;  November,  82.75  to  85 ;  December,  82.75  to  85, 

Tho  market  exhibited  no  important  llnctuations,  but  a  steady  advuM 
during  the  year.  Good  mutton  was  in  request  during  the  whole  year. 
Tho  advanced  prices  of  wool  limited  the  number  of  sheep  available  ft* 
tho  meat  market.  large  numbers  in  the  market  were  brought  by  rait 
ers  and  feeders. 

Sheep  pkoducts. —  Wool :  Tho  moutbiy  range  of  prices  i>er  ponnd 
of  tub- washed  and  unwashed  wool,  during  ISTJ,  was  as  follows : 
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Sheep-pelts. — The  mouUily  range  of  prices  of  8liccii-i)elt8  duriug  1872 
was  as  follows:  January,  S2.50  to  $2.75;  February,  $2.50  to  $^.oO; 
March,  $3  to  $3.50 ;  April,  $3.50  to  $3.25 ;  May,  $2.'50  to  $3  ;  June,  $2 

to  43 ;  Jaly,  S2.25  to  $2.55 ;  August, ;  September, ;  October, 

•1  to  $1.25;  November,  $1  to  $1.40;  December,  $1.25  to  $1.75. 

POEK-PACKING  m  TUB  \VEST. 

According  to  tlie  record  kept  by  tlie  Cincinnati  Price  Current,  tlio 
Dumber  of  bogs  packed  during  the  twenty-two  packing  seasons  prior  to 
tbe  present  were  as  follows:  1849-'50,  1,652,220;  1850-'51,  },332,867; 
lS5I-'52,  1,182,840;  lS52-'53,  2,201,110;  1853-'54,  l',.'i:M,77(! ;  1854-'55, 
2,124,101:  1855-'ye,  2,489,502  ;  1850-'57, 1,818,468 ;  IMT-TiS,  2.210,778; 
185tJ-'59,  3,405,552 ;  1869-'60,  2,350,S:;2 :  1860-'61,  i;,155,70:i ;  iS01-'C2, 
2.893,6«6;  18fi2-'6^  4,069,520;  1SG3-'01, 3,261,105;  lStil-*(i.".,  2,422,779; 
1805-'0C,  1,785,955;  l866-'07,  2,490,791  ;  1867-'68,  L'.TSt.Ofil:  186^'09, 
2,499,873;  1869-70,  ■J,f;;5,j.:il::;  187(V-'71,  3,695,251;  IKTI-Tl',  4,831,558. 

At  the  time  when  tbis  report  was  sent  to  press  the  reeoril  for  the 
packing  season  of  1872-^73  had  not  been  made  up,  the  statistics  of 
Chicago  and  Saint  Louis  not  having  been  completed.  Using  tbe  uiost 
reliable  estimates  of  Uie  business  of  these  im|)ortant  points,  the  results 
of  the  season  just  concluded  may,  with  very  close  approximation,  bo 

ven  as  tbllows : 


1-*7S. 

■  8T-.7X 

f*« 

ucty 

'!;S 



■       ' 

In  the  above  figures  the  number  for  the  current  season  is  made  up 
only  from  the  iwiuts  reported  the  i)reviou8  seiison.  To  tbe  aggregate 
should  bo  added  about  100,000  hogs  packed  at  points  not  previously 
reported,  making  the  aggregate  for  1872-'73,  5,121,028. 

The  namber  packed  at  the  leading  points  in  tbe  United  States  during 
the  last  three  seasons  was  as  follows : 


IBJO-11. 

isn-TS. 

I,f»a,5ac    Saint  JoMpli  mid  '      HiMW 

I8T1--J5. 

I^C-'T.. 

„ 

656,  (HI 

3»|5l'j 
JliOOO 

lis,  135 
83,000 

e-  ()-■" 

gaa-.::::::::  SjS 

UilKUikeo stl.DOO 

IiKUaoapolis ,    lu5,OO0 

i«i,ai.i                        ^ 

Near  the  close  of  the  season  it  was  estimated  by  leading  pork  author- 
ities that  the  increase  of  weight  per  bog  averaged  abont  live  pounds. 
Ad  increase  in  the  lard  product  was  also  partially  indioited,  but  the  low 
pnccs  prevading  during  tbe  latter  part  of  the  season  it  was  thought 
would  check  this  upward  movement  and  reduce  the  aggregate  yield  to 
about  the  figures  of  the  previous  year. 

The  amount  of  work  accomplished  by  this  division,  during  the  past 
year,  iu  the  preparation  of  special  statistical  statements  for  the  use  of 
Eommittccs  of  Congress,  boards  of  agricnlturc,  and  rural  associations  of 
many  kinds,  and  for  public  use  by  representative  individuals,  has  been 
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unusually  large.    The  pressure  of  this  class  o^^,,-^^^^!^    c^i. 
iu  fact  prevented  the  completion  of  importa-^^^^^-^^^    litirx     ^^*^^"« 
the  results  of  which  might  otherwise  have  apC>  ^^^Ort  -  ^^  in 

J.  11.  *^Ojj^^t6/>, 

IIou.  Frederick  AVatts,  Coymnmhner.  ^^  A'/a 


KEPORT  OF  THE  ENTOMOLOGIST^     4iVr/) 

OF  THE  MUSEmr.  ^^Ji'A 


Sir  :  During  the  past  year  a  large  number  ^^^^J^tter» 
from  correspondents  in  various  parts  of  the  couu  ^^  Coni-  ^^^  ^^ecei 
destinctive  to  vegetation,  many  of  which  have  ^lJ^^^<ly  ij^^^^ioff  iust 
described  in  the  reports  of  the  Department  of  AgT/eii/^^^f ^  ^ffured  a 
record,  however,  lias  been  kept  of  all  that  were  new  or  ir^'  ^  ^on 


these  have  been  figured  and  published  with  as  mnoh  of  «f??^^«  • 

tor 
vin 


history,  habits,  &c.,  as  is  known.    In  addition,  a  chapter  ^^  ^* 


dies,  the  i)resent  part  embracing  the  Diptera,  or  two-win«.^Ji  ^.^  '^ 
been  appended,  which  may  prove  very  useful  to  tho  aiyWr»Iii/^'^' 


A 


In  examining  peach-orchards  in  the  neighborhood  of  tho  Itfhrv/  i 
^agricultural  College,  about  the  first  week  of  IMay,  almost  all  the^  f 
twigs  of  the  .trees  were  observed  to  be  killed  at  tho  extreme  point  ot  ™? 
for  a  distance  of  1  to  2^  inches,  and  the  tenninal  buds  entirely  dest^^ 
On  cutting  open  these  dying  twigs,  the  injury  was  found  to  be  c^^ 
by  a  very  minute  caterpillar,  which,  entering  the  twig  near  a  bud  M 
entirely  eaten  out  the  pith  and  interior,  leaving  only  its  "  frass  ^  anil  the 
exuding  gum  to  mark  the  spot  where  it  had  entered.  When  confined 
in  a  glass  case,  after  about  a  couple  of  weeks,  several  of  the  larvie  left 
the  injured  twigs  and  formed  very  loose  cocoons  on  the  sides  of  the  boi 
or  among  the  rubbish  and  old  leaves  lying  scattered  on  the  earth  and 
in  about  six  to  ten  days  the  perfect  moth  appeared.  Specimens  were 
forwarded  to  Mr.  V.  P.  Chambers,  of  Covington,  Kentucky,  wlio  is  mat 


taken  June  IG,  full  grown,  and  about  to  transform  on  the  limbs  of  a 

plum,  but  no  food-plant  is  mentioned.    The  tail  of  the 
Fisr.  1.  pupa  is  attached  to  a  little  button  of  silk,  in  an  exceed- 

ingly slight  cocoon.    There  was  scarcely  a  single  young 
tree  in  the  peach-orchard  examined  that  was  not  more 
or  less  injured  by  this  little  pest,  and  at  least  as  many 
..»,.■,,  .^  >,,.,.._,_     Ji«  twenty  to  fifty  injured  twigs  were  found  on  some 
"^fi^SESXfff^  very  young  trees.    After  the  insect  leaves  tho  twig 

the  injured  part  dries  up  and  breaks  off.  This  insect 
was  also  seen,  though  in  much  smaller  numbers,  last 
|Season,  in  ^Maryland  and  Virginia,  and  apple-trees  arc 
also  frequently  observed  injured  in  a  similar  manner 
in  ^laryland,  and  it  is  probable  that  tlie  damage  is  done  by  the  same 
worm,  but,  as  w(»  have  not  yet  succeeded  in  bi-eoding  them  fix)m  tlic 
up]»le,  we  cannot  say  witli  certainty. 

The  larva)  are  about  0.25  of  an  inch  in  kMigth,  head  black,  body  dark 
reddish  brown,  with  lighter  rings,  the  third  ring  being  more  conspicn- 
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ons  and  whitish;  the  moth  is  quite  small,  and  measures  0.40  to  0.60  of 
an  inch  in  expanse  of  wings,  and  is  of  a  pale-gray  color,  with  a  few 
blackish  spots  on  the  upper  wings.  Should  this  insect  increase  in  num- 
bers as  much  during  the  next  year  as  it  has  done  since  the  last,  it 
threatens  to  be  a  great  scourge  to  peach-growers.  The  only  way  to  de- 
stroy them  is  to  go  around  the  i>each-orchard  in  May  and  June  and  cut 
off  such  terminal  shoots  as  appear  to  be  withering  or  drying  up,  and 
then  bum  them  with  the  caterpillars  inside.  This  at  least  would  pre- 
vent their  multiplying  to  such  an  extent  as  to  l)e  very  injurious  at  pres- 
ent. When  not  so  very  numerous,  they  appear  only  to  serve  to  some- 
what prune  the  trees,  as  they  take  off  merely  the  tips  of  the  branches. 
In  May  many  leaves  of  the  i)ear-tree  were  observed  to  be  covered  with 
Flg.2.  dark-brown  blotches  somewhat  like  a  fungoid  growth,  but  upon 
examination  by  Mr.  Taylor,  microscopist  of  the  Department, 
these  blotches  were  found  to  be  inhabited  by  myriads  of  small 
mites  almost  invisible  to  the  naked  eye.  These  mites  appear  to 
run  all  9ver  the  leaves,  but  especially  to  burrow  in  the  brown 
patches,  which  appear  to  be  entirely  eaten  out  by  them.  Their- 
bodies  are  long,  cylindrical,  yellowish  white,  with  only  two 
pairs  of  legs,  placed  very  far  forward  near  the  head,  and  they 
move  with  considerable  agility.  They  are  also  marked  with  a 
multitude  of  rings,  and  have  two  long  hairs  or  bristles  and  two 
shorter  ones  on  the  end  of  the  abdomen.  There  is  a  somewhat 
similar  mite  mentioned  by  Packard  as  the  T^hlodronius  pyri^t  Sheuten, 
which  is  said  to  live  under  the  epidermis  of  pear-leaves  in  Europe,  but 
no  mention  is  made  of  the  brown  blotches  on  the  leaf,  apparently  formed 
by  the  mite.  In  his  figure  also  the  head  is  much  more  obtuse  than  those 
examined  in  the  Department.  A  thorough  drenching  with  whale-oil* 
soap  suds  would  doubtless  destroy  many  of  them,  as  their  bodies  appear 
to  be  very  soft  All  infested  leaves,  likewise,  should  be  immediately 
removed  and  burned  as  soon  as  discovered. 

Mr.  Eichard  H.  Day,  Baton  Bonge,  Louisiana,  wrote  to  the  Depart- 
ment July  8,  inclosing  a  specimen  of  a  beetle  that  he  had  reared  from 
infested  branches  and  fruit  of  the  peach,  and,  according  to  his  letter, 
the  entire  leaves  and  fruit  put  up  in  the  bottle  were  literally  devoured 
when  he  removed  them.  He  also  stated  that  the  peach  crop  was  rotting 
badly  before  maturity,  and  asked  if  the  insect  could  have  connection  in 
any  way  with  this  condition  of  the  crop. 

In  a  letter  written  August  19,  however,  he  says  that  ^^  although  num- 
bers of  my  trees  show  evidence  of  disease,  it  certainly  cannot  bo  traced 
to  the  ravages  of  this  insect."  He  further  states  that  '^  the  ravages  of 
the  insects  were  first  noticed  last  spring  in  going  through  the  orchard 
to  prune."  His  attention  was  attracted  by  the  great  number  of  small 
branches  dead  and  dying  since  the  springes  growth  had  started,  and 
upon  tracing  those  branches  down  he  invariably  found  in  the  branch  at 
the  base  of  the  leaf  a  puncture  covered  over  with  dried  gum.  Some- 
times the  puncture  was  so  recent  that  only  the  first  leaf  above  was  dead 
or  dying,  but  death  always  followed  the  branch  from  the  puncture  up  to 
its  extremity,  and  almost  as  invariably  traveled  down  till  it  came  to  a 
lateral  branch,  where  the  poison  seemed  te  be  arrested.  It  was  observed 
that  these  punctures  were  always  either  in  the  tender  wood  of  the  pre- 
ceding fall's  or  present  spring's  growth. 

He  examined  many  of  the  diseased  branches  with  all  possible  care, 
and  though  he  was  unable  to  find  either  insect  or  eggs,  he  was  satisfied 
Uiat  the  injury  could  be  traced  to  insects,  and  so  a  number  of  speci- 
mens of  twigs,  or  terminal  shoots,  were  forwarded  to  the  Department. 
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These  Avoro  carefully  cxamiued,  and  no  eggs  or  insects  oonld 
ered  iu  tho  twigs.    Mr.  Day  was  advised,  however,  to  put  a  ni 
injured  specimens  in  a  glass  jar,  and  watch  them  carefully  to  seeu 
insects  came  out  of  them.    This  ho  did,  but  placed  some  twigs ' 
young  fruit  on  tliem.    After  watching  them  for*  a  uumber  of  wc 
paid  no  further  attention  to  them,  supposing  the  insects  had  all 
before  ho  placed  the  branches  in  the  jar ;  but  later  in  the  s     sod, 
occasion  to  use  the  jar,  he  found  a  number  of  small  lloetles,     id 
ered  to  his  surpiise  that  the  leaves  and  irnit  were  nearly         i 
One  of  these,  tho  others  escaping,  he  sent  to  the  Department  lor : 
tification. 

On  the  20th  of  August  he  wrote  again  to  the  Department, 
that  he  placed  four  specimens  of  diseased  peaches  in  an  empor 
nine-bottle,  with  a  view  of  determining  whether  his  opinion  \ 
rect  ^^  in  ascribing  this  general  and  wide-spread  disease  of  pes 
the  depredation  of  insects,  and  also  whether  this  insect  is  the  si 
the  one  that  commits  its  ravages  upon  the  tender  branches  of  the  i 
in  tho  spring.'^ 

On  the  27th  of  the  month  the  first  beetle  appeared  from  this 
specimens,  and  he  subsequently  sent  the  bottle,  with  peaches  and 
Fig.  3.         inclosed,  to  the  Department  for  examination  by 
entomologist.    On  examination,  these  beetles  were 
cided  to  be  Arceocerus  (Sch.)  coffecD  of  Fab.,  and 
shriveled  peaches  sent  were  literally  riddled  by 
larvoe,  a  specimen  of  which  was  sent  in  June,        i 
figured,  (Fig.  3.)    Six  perfect  beetles  made  their  i    ; 
ance  from  the  three  specimens  of  the  dried  finub 
forwarded ;  but  the  insect  first  mentioned  as  i 
the  twigs  in  spring  is  most  probably  another  ij 
may  prove  to  be  tho  Anarsia  pruinella^  of  Olei       s, 
tioned  (with  figures)  on  page  305  of  the  montoiy 
for  July,  as  having  injured  i)each-twig8  in  K     i 

Another  season,  however,  will  decide  the  qui  u 

Mr.  Day,  or  any  of  our  correspondents  in  Loi         a 
elsewhere,  will  send  specimens  of  the  twigs,  as  soon  as  injnriMi  in 
spring,  when  one  may  be  able  tx>  detect  the  insect.    It  appears  to 
that  the  ArcDocerm  coffecu  would  not  be  likely,  in  the  larvcs  state, 
injure  li\ing  healhty  twigs  in  the  manner  described.    The  insect, 
ever,  may  probably  be  found  under  the  bark  of  diseased  trees, 
there  is  no  doubt  whatever  that,  in  the  larvse  state,  it  attach 
rotten  and  shriveled  fruit,  as  proved  by  the  woi^n-eaton  appea      x 
the  specimens  sent. 

A  correspondent  of  the  Department,  when  examining  his  peach<tiM 
for  the  peach-tree  borer,  discovered  a  great  quantity  of  small  whitiA 
worms,  about  the  0.40  of  an  inch  in  length,  and  of  a  very  slender  f^D, 
swarming  in  the  exuded  gum,  saw-dust,  and  feces  with  which  tihe  moottB 


Fig.  4. 


of  burrows  made  by  thfi 
peach-borer  JBgeria  exUkm 
were  filled.  These-  small 
worms  he  considered  tke 
young  larvflD  of  the  hofnt^ 
and  sent  them  to  the  De- 
partment for  examination: 
they  were  carefiilly  plaoed 

in  a  bottle  and  fed  nntfl 

they  changed   into  naksd 
pupse  on  tho  surface  of  the  earth,  or  a  little  below  it;  and  in  abonteigbt 
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days  after  the  pap»  were  ftilly  developed,  tbe  perfect  insects 
le  their  appearance  in  the  form  of  minnte  two-winged  dark- 
n    flies,  which  were  at  once  recognized  as  the  Mycetoma  (Myceto- 
i      'siooB.    (Fig.  4.)    Several  of  this  genns  feed  upon  fungi,  and  one 
8,  very  similar,  is  mentioned  by  Dr.  Packard  as  living  in  the  putres- 
b       '  under  the  bark  of  elm  trees.    Our  corresiK)ndeuts^  however, 
e     >  occasion  to  apprehend  any  injury  from  this  insect,  as  it  only  ap- 
is Ml  feed  upon  the  exuded  gum,  &c.,  and  has  nothing  to  do  with 
le  larvae  of  the  peach-tree  borers,  which,  even  when  very  young,  can 
■eadily  distinguished  by  thrir  heads,  their  more  robust  forms,  and  by 
r  six  small  feet  on  the  first  three  segments  of  the  body — ^while  tiUe 
of  the  Myoetobia  is  long  and  snake-like  in  form,  has  no  feet  what- 
1  is  perfectly  innocuous  to  the  peach-tree* 
id.  II      r  was  received  in  the  latter  part  of  July  from  a  correspondent, 
;  0*       »       ,  of  Leesburgh,  Virginia,  containing  a  number  of  very 
11  ^       I  worms,  or  larvse,  having  distinct  black  heads.    These 
urms      ^    red  to  be  clinging  to  each  other  by  means  of  a  viscid  sub- 
ice  ou  tne  surface  of  their  bodies,  and  fbrmed  a  small  living  mass. 
1      >  accompanying  letter  Mr.  MoraUe  stated  that  what  attracted  his 
t     iion  was  ^^  tiie  peculiarity  about  them  that  they  gathered  in  a  long 
Dg,  resembling  a  soake,  piling  themselves  up  thickly  in  the  middle 
L  tapering  at  each  end,  and  when  they  moved  the  whole  mass  moved 
B  one  body.''    Unfortunately  these  worms  were  all  dead  when  they 
ived«  but  Mr.  Saunders,  of  this  Department,  brought  a  mass  of  simi- 
'     a  few  days  afterward,  which  had  been  given  him  by  a  gentle- 
i         in  Virginia.    Ifaese  specimens  were  placed  in  a  glass  jar,  hav- 
tir  a  bh     i  quantity  of  damp  soil  at  the  bottom,  and  retained  their  ball- 
d      rmtot  some  time,  and  then  commenced  to  creep  round  the 
rf  I     jar  on  the  earth  in  a  string,  three  or  four  abreast,  and  con- 
D       t         ng  for  a  couple  of  hours ;  they  then  dispersed  and  buried 
w     ft  short  distance  under  the  sur&oe  of  the  earth,  and  changed 
spearing  six  or  eight  days  afterward  as  perfect  flies.  Ilieso 
were  about  one-tenth  of  an  inch  in  length,  (expanse 
0.13,)  of  a  dusky-black  color,  with  dark  brown  legs 
and  dusky-wings.    Upon  examination  they  proved  to 
be  a  species  of  iSbfom,  (Fig.  5,)  the  larvse  or  worms 
of  which  usually  feed  upon  decaying  vegetable  sub- 
stances, and  are  frequently  found  in  fungi.    The 
spesies  above  mentioned  as  occurring  in  Virginia  is 
very  similar  in  habits  to  a  European  species,  Sciara 
ihomwy  which  is  usually  called  the  snake  or  army 
worm  in  Germany,  from  its  habit  of  sometimes  assem- 
Ling  in  innumerable  numbers,  creeping  among  and  over  each  other, 
nd  hanging  together  by  means  of  a  viscid  moisture,  and  forming  a  mass 
ke  a  snake  or  rope,  sometimes  several  feet  in  length,  and  two  or  three 
iches  in  breath.    The  fly  of  the  Eot^paan  species,  Skdara  thomcc^  is  de- 
3ribed  as  having  yellow  itripes  or  points  on  the  abdomen,  whereas 
or  American  species  (at  least  when  dried)  does  not  show  any  vestige 
f  yellow  whatsoever  on  the  abdomen,  but  is  of  a  uniform  dark-brown 
3lor,  although  the  worm  or  larva  has  the  same  habits  of  forming  snake- 
ke  processions.    It  is  somewhat  singular  that  these  worms  appeared 
Imost  simultaneously  in  two  places  in  Virginia,  while  no  mention  is 
lade  of  their  appearing  elsewhere. 

These  insects  (Beiara)  genendly  do  no  damage  to  cultivated  vegeta- 
on.  although  one  species,  Sciara  {Mohbrw)  malij  is  mentioned  by  Dr. 
itcn  as  being  found  in  the  interior  of  apples,  especially  when  pierced 
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or  eaten  out  by  the  codling  motb,  (Carpocapsapomonella,)  or  other 
ivhere  they  merely  accelerate  the  decay  of  froit  already  previ      ya 
jured.    In  Europe  the  larvie  of  other  apeciCB,  Sciara  fucata,  ana 
que  maculata^  live  in  putrid  or  decaying  tnmipa,  &c.,  and  have  m 
accused  of  producing  tlie  disease  in  potatoes  comtaonly  known 
"scab."    Sciara  pyri  la  said  to  deposit  its  eggs  in  the  yet  u 
l>ear-blossoms,  the  larvic  of  Tvhich,  when  hatched,  work  thetnselveBun; 
to  the  core,  causing  the  young  and  yet  undeveloped  froit  to  vithau 
fall  to  the  ^onnd. 

The  species  fonnd  in  Virginia  probably  does  no  injury  to  cnlti' 
plants,  but  feeds  on  putrid  vegetable  substances,  under  bark  of ) 
moss,  or  stones,  and  in  decaying  fungi,  as  a  very  similar  larva  noi  n 
developed  into  the  perfect  fly  has  lately  been  taken  near  Waahint 
feeding  by  hundreds  on  the  onder  side  of  a  species  of  fnngus  or  i       as 
(^icd  to  Amanita  mvscaria, )  which  was  completely  riddled  and  dt      i« 
by  them.    If  this  is  the  case  in  one  instance,  may  it  not  be  pn 
that  these  larvie,  when  in  such  multitudes  as  to  entirely  destroy 
fnugi  upon  which  the  eggs  were  deposited  and  the  yonng  li    t 
pre^'iously  existed,  mi^  find  it  necessary  to  emigrate  in  swarms  m 
of  firesh  fungi  to  feed  upon  f 

In  regard  to  this  singular  worm  Mr.  M.  H.  Spera,  a  few  montits 
wrote,  from  Ephratah,  Pennsylvania,  as  follows :    "  During  the 
summer  I  found  several  of  these  'snakes,'  one  of  them,  i^en I 
measuring  18  inches  in  length,  and  numbering  497  wormSf  some  i 
,30  of  an  inch  in  length.    It  was  moving  rapidly.    Severn  days  aii 
found  another,  not  as  large  as  the  former,  containing  364  worms,  w 
these  I  secured  a  number,  placing  them  in  a  glass  box,  in  whidi  I  abi 
placed  damp  earth  and  moss.    When  I  placed  them  in  the  box,  atMnt  J 
]).  m.,  they  would  crawl  on  the  ^ass,  but  by  next  morning  they  had  il 
disappeared  beneath  the  earth  and  moss.    The  perfect  flies  appeazeda 
the  afternoon  of  the  fifth  day,  and  on  the  sixth  and  seveniJi,  their 
description  perfectly  agreeing  with  that  given  in  the  monthly  i^fflt 
The  first  was  found  on  the  27th  of  July,  the  second  several  days  after.' 

A  letter  has  been  received  from  a  correspondent  in  Looiaiana,  on 
plaining  of  the  injury  done  to  the  truck-formers  by  a  large  gtaaaboj^B^ 
which,  from  his  description,  appears  to  be  the  Bomalea  tnioropten  [d 
Serville,}  or  the  Oryllus  centurio  of  Bnrmeister.  He  states  uiat  the 
insect  has  beeu  known  for  forty  years,  appearing  in  May  along  dv 
South  Athintic  and  Gulf  coast  "Heretofore,"  he  says,  "ithaenMOi 
comparatively  harmless,  bat  this  year  it  was  very  injurious  to  melou 
Fig.  6. 


aud  vegetables ;  it  also  climbed  peach  and  fig  trees  to  devour  the  froit; 
it  cannot  fly,  as  its  wings  are  too  short." 
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The  insect  was  described  in  the  Agricultoral  Eeport  for  1858,  as  oc- 
curring in  Florida,  where  it  was  commonly  known  as  the  "  lubber,"  from 
its  slnggish  habits.  It  was  very  voracioqs,  and  was  gnite  destructive 
in  the  yonng  orange-groves  by  devoorlng  tiie  leaves.  The  insects  also 
destroy  many  garden-vegetables  and  plants,  tbongh  they  were  not  espe- 
cially destructive  to  them  at  that  time  and  place,  but  appeared  to  be 
more  injurious  to  the  foliage  of  the  orange-tree.  They  crawl  slowly 
over  the  ground  or  npon  shrubs,  and  are  bo  naoseating  that  even  fowls 
reject  them  as  food.  The  eggs  are  probably  deposited  in  the  earth  ;  the 
young  larviB  are  striped  like  the  mature  insects,  but  are  perfectly  wing- 
less J  they  are  of  a  black  color,  beautiftdly  striped  and  banded  with 
orange  or  red ;  the  pupee  also  are  black,  shaded,  and  striped  on  the 
thoi^  with  yellow  or  orange  red,  and  the  abdomen  is  banded,  and  the 
hind  thighs  bordered  with  the  same  color.  The  insect,  when  fully 
grown,  is  from  2  to  3.60  inches  in  length,  and  ia  of  a  yellow  or  orange 
color,  DOrred  and  spotted  with  black. 

Fig.  7. 


The  wing-cases  are  extremely  short,  reaching  only  half  way  to  the 
extremity  of  the  abdomen,  and  are  totally  useless  to  the  insect  for  the 
purpose  of  flight.  These  wing-covers  are  yellowish,  shaded  with  rosy- 
pink,  and  are  barred  and  spotted  with  black.  The  insects  are  extremely 
voracious,  uid  from  their  large  size  are  able  to  consume  an  immense 
quantity  of  food,  and  no  doubt,  if  found  in  great  numbers,  would  do 
immense  injury  in  market-gardens  j  but  as  they  never  fly,  merely  creep- 
ing or  jumping  heavily,  they  can  be  readily  destroyed  by  catching  in  a 
net,  or  by  crushing  with  the  foot,  in  every  stage  of  their  existence.  It 
would,  however^  be  well  to  destroy  them  when  very  young,  as  if  allowed 
to  grow  they  will  consume  as  much  as  half  a  dozen  common  grasshop- 
pers [Cahptaau)  at  one  meaL 

Kumbers  of  letters  have  been  received  by  the  Department  from  the 
Western  and  Southwestern  States  during  the  past  season  complaining 
of  the  iiyuiT  done  to  fruit-trees  by  a  smul  insect,  which  bores  into  the 
wood  and  frequently  destiOTS  the  bruich  or  twig  attacked.  For  some 
time  the  iiynied  branches  only  were  sent,  but  at  l^t  Mr.  William  Dnane 
Wilson,  of  the  Iowa  Homestead,  forwarded  some  branches  of  the  grape- 
vine with  the  insects  in  them,  and  on  examination  they  proved  U>  be 
the  apple-twig  borer,  Amphicerua  {Bostrichus)  Jncaudattu  of  Leconte. 
These  insects  measure  flrom  .25  to  ^  of  an  inch  In  length,  and  are  small, 
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dark  cliestnut-colorcd  beetles,  of  a  cylindrical  form,  having  tbef 
of  the  thorax  roughened  with  elevated  points,  the  male  liavingtwoiinr 
horns,  and  the  tips  of  the  wing-covers  above,  provided  with  two  pr 
like  points  curving  inward.    In  his  letter  Mr,  Wilson  oomplauu     i 
Fig.  H.       of  the  injury  done  by  these  insects  in  lowa^  and       t 
^_^  ^        seven  to  nine  year  old  vines  are  killed  firom  ui»* 
"""        up,  and  that  out  of  fourteen  vinos,  eleven  we     1 
Mr.  Allen  Crocker,  of  Burlington,  Kansas,  some  i 
stated  that  in  Kansas  this  insect  did  mueh  di    ; 
boring  into  the  twigs  of  the  white  hickory.     €         < 
spondents  say  that   it   also   attacks   apple,  i)car,  and   cherry 
in  a  similar  manner,  by  boring  into  the  twigs  and  young  hrai  n 

is  in  the  perfect  or  beetle  state  that  the  insect  does  the  ii^nrv  w 
fruit  and  forest  trees,  boring  into  the  twig  just  above  the  bad,      A 
downward  sometimes  to  the  depth  of  two  or  more  inches  thiou 
pith,  thus  finding  in  the  branch  both  food  and  protection.     'Even,  is 
winter  both  male  and  female  beetles  may  sometimes  be  found  hiding  u 
their  cylindrical  burrows,  and  always  witli  the  head  directed  downiraid 
The  insects  are  plentiful  in  the  Western  States,  and,  although  they 
been  taken  in  Maryland  and  Pennsylvania,  we  have  received  nc     o 
of  their  ravages  from  eastern  corre8X)ondenta.    The  only  remedy  i 
be  suggested,  when  the  insect  attacks  twigs  and  branches,  hs  w 
them  otf  some  distance  below  the  place  iivjoxed  and  to  bom  >       i 
diatcly,  with  the  beetles  inside,  as  it  is  not  likely  that      v     ^e      hiw 
could  be  applied  to  the  trees  that  wonld  pievent  their  i. 

Extensive  injuries  by  insects  were  reported  in  Aufra  LyiD 

the  cotton  States.    Korth  Carolina,  however,  was  thoi     ic  i4>  oe  i 
exempt  from  this  infliction,  a  single  mention  of  'Mnsectb  ui  cotton'- 
ing  up  from  Pasquotank  County.    The  Angust  crops  of  Hi      snd  Goi 
South  Carolina,  were  generally  swept  by  the  cotton^caterjju     '  or     w 
army*wonn,  {Anwnis  xylinw.)    In  Georgia  the  ravages        i  ; 

were  reported  in  Lee,  Marion,  Glynn,  Stewart,  Clay,  Olasom      vau 
Schley,  and  Baldwin  Counties.    In  some  places  the  destruction  ^ 
complete.    In  Schley  County  fields  were  entirely  denuded  within       c 
eight  hours  after  the  appearance  of  the  enemy.    In  Glascock  and  Mi 
the  boll-worm  {HcUothis  armigera)  added  its  destructive  influence,  lu 
some  localities  the  grass  caterpillar  or  grass  army-worm  {ProdttiUk 
tumnalis)  devoured  the  corn^  ^ass,  and  pea  crops. 

In  Suwannee  Count}',  Florida,  cottou-caterpillars  appeared  July  IS,  aod 
within  a  month  entirely  swept  many  fields.  In  Leon  they  appeared  Au- 
gust 1$,  and  within  a  week  the  last  cotton-leaf  had  disappeared.  Ik 
same  report  comes  fi*om  Taylor  County.  In  JdSferson  the  third  hro 
was  in  process  of  incubation.  Similar  complaints  were  received  fi 
Gadsden,  Marion,  and  West  Florida  generally.  The  grass-caterpi  \ 
wore  numerous  and  active  in  Columbia  and  Manatee. 

Ileturns  from  Alabama  foreshadowed  an  extensive  visit       tn  of 
cotton-caterpillar,  which,  as  our  September  reports  show,  vk\    xi 
painfully  realized.    In  some  places  the  boll-worm  vied  with  i;i     ix 
worm  in  its  destructive  influence.    Reports  of  either  or  belli       w 
pests  come  from  Macon,  Clarke,  Pike,  Marengo,  ConeculK  Perr;>,  h 
gomery,  Crenshaw,  Eussell,  Fisk,  Calhoun,  Chambers,  Sutler,  Anuu- 
ga,  Dallas,  Wilcox,  and  Tuscaloosa  Counties.    In  Crenshaw  entire 
were  denuded  of  foliage.    In  Calhoun  the  crop  prospect  was  redujtvu 
per  cent,  in  five  days.    In  Autauga  the  roads,  woods,  and  wells  ^ 
full  of  army  and  boll  worms.    In  Wilcox  the  caterpillars,  after  stxipp 


REPORT  OP  THE  ENTOMOLOGIST.  119 

»  cotton-plant  of  its  leaves,  attacked  the  bolls,  eating  the  smaller  ones 
[  killing  the  larger  ones  by  gnawing  around  them.    In  Perry  the 

>p  was  cut  down  to  half  an  average  after  August  20.  In  Fisk  the 
Doil-worm  was  also  destructive  in  corn-fields. 

In  Mississippi  the  injuries  reported  by  our  correspondents,  though 
less  extensive  than  in  Alabama,  were  quite  considei*able.  Persistent 
^orts  for  the  destruction  of  cotton-insects  appear  to  have  been  meas- 
urably successful  in  several  counties.  Keports  of  injuries  were  received 
fipom  Pike,  Jasper,  Newton,  Clarke,  La  Fayette,  Wilkinson,  Warren, 
Smith,  Attala,  Lauderdale,  Wayne,.  Hinds,  Madison,  Neshoba,  and  Tal- 
abasha.  In  some  of  these  counties  the  damages  were  slight ;  in  others 
entire  fields  were  denuded  of  leaves. 

In  Louisiana  the^  cotton-caterpillars,  after  several  ominous  demon- 
strations in  July,  appeared  in  force  in  several  counties  during  August. 
They  nearly  '^  finished"  the  crop  in  Tangipahoa,  and  reduced  that  of 
Marion  to  a  half  average.  In  Concordia  many  fields  were  entirely 
stripped  of  foliage.  Severe  injuries  were  inflicted  in  Bed  Kiver  and 
Saint  Landry,  while  insects  in  formidable  numbers  were  reported  in 
Cameron,  Carroll,  Union,  Bapides,  Avoyelles,  Baton  Bouge,  and  Caddo. 
In  Baton  Bouge  they  were  very  annoying  to  peach  and  grape  growers. 
In  Orleans  County  truck-farmers  snffered  from  the  ravages  of  the  large 
black  grasshopper,  {Bamalia  microptera^)  Fig.  7. 

In  Texas  s^nous  damages  to  the  cotton  crop  are  reported  in  Austin, 
Gonzales,  Atascosa,  Matagorda,  Milam,  and  Blanco  Counties  by  cotton- 
caterpillars,  grasshoppers,  and  an  undescribed  insect.  In  €k>n2ales 
County  grasshoppers  also  inflicted  great  injury  upon  bottom  crops  of 
com. 

The  cotton-caterpillar  and  the  boll- worm  completed  their  summer's 
work  by  a  very  effective  demonstration  during  September.  North  Car- 
olina«  judging  from  previous  reports,  had  enjoyed  almost  entire  immu- 
nity xtorxk  this  scourge  during  the  summer,  but  during  September  it  was 
felt  seriously  in  several  parts  of  the  State.  Beports  of  insect  depr^a- 
tions  have  been  received  from  IHrrrel,  Wake,  Craven,  Edgecombe,  and 
Sampson  Cimnties.  In  Dooly  County,  Georgia,  the  caterpillars  ap- 
peared early  in  the  month,  and  entirely  swept  the  top  crop.  They 
reduced  the  yield  <xie-half  in  Calhoun  County,  and  were  very  mischiev- 
ous in  Muscogee,  Lee,  Sumter,  Worth,  Columbia,  Heard,  Mariov,  Schley, 
Wilkinson,  Chattahooehee,  Upson,  Liberty,  Whitfield,  Clay,  and 
Decatur  Counties.  In  several  eases  their  depredations  exceeded  any- 
thing of  the  kind  previously  known,  involving  the  destruction  of  leaves 
and  bolls  entira  In  other  cases  their  injuries  resulted  in  the  reduction 
of  the  yield  by  a  very  formidable  percentage.  Caterpillars  and  boll- 
worms  also  figure  prominently  in  the  Florida  County  reports.  Serious 
depredations  were  committed  in  Liberty,  Jackson,  Suwannee,  Orange, 
Gadsden,  Jeffiarson,  Alachua,  Clay,  Columbia,  and  Levy  Counties.  In  Al- 
abama, the  same  blighting  influence  was  felt  in  Saint  Clair,  Hale,  But- 
ler, Clarke,  Lee,  MontgoiMry,  Colbert,  Blount,  Calhoun,  Macon,  Cham- 
bers, Pike,  Autauga,  Perry,  and  Limestone  Counties.  In  some  cases, 
as  in  Pike  County,  liie  brunt  of  the  disaster  fell  upon  the  lowland  cot- 
ton. The  mischief  appears  to  have  been  even  still  more  serious  in  sev- 
eral counties  of  MisslasippL  In  Jasper  everything  about  the  cotton- 
plant  that  a  w<Nrm  could  eat  was  stripped.  Complaints  are  very  earnest 
of  these  depredations  in  Bankin,  Warren,  Grenada,  Amite,  Wayne,  Yal- 
abusha,  liuiderctole,  Washington,  Wilkinson,  Winston,  Jefferson, 
EUnds,  and  Kemper  Counties.  In  several  of  these  counties  very  little 
cotton  matured  i^r  August  1.    Louisiana  sends  reports  of  insect  dam- 
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ages  to  cotton  in  Union,  Morehouse,  Tangipahoa,  East  Felic 
cordia,  Claiborne,  and  Washington  Counties.    Very  great  dai      c 
also  done  in  I)e  Witt  and  Austin  Counties,  Texas.    In  the  lasi 
county  whole  lields  were  swei>t. 

The  Colorado  potato-beetle  {Doryphora  decem-lineata)  made  its  as 
ance  in  Pennsylvania  in  two  counties,  in  one  of  which  the  dam 
report<3d  as  quite  light.    South  of  Mason  and  Dixon's  line  tl 
is  reportetl  in  one  county  in  each  of  the  States  of  Vi     nia,  j 
Carolina,  Alabama,  and  Tennessee,  but  in  all  these  the  iDjuu  a 

ported  small.    The  greatest  annoyance  is  in  the  States  norm  oi 
Ohio  Eiver.    In  Ohio  several  counties  report  greater  or  less  inin 
not  so  severe,  however,  as  those  reported  from  Michigan.    In  I 
this  beetle  was  more  or  less  destructive,  while  in  %eTeral  coon      « 
Illinois  it  was  despairingly  pronounced  a  permanent  sconrge.    u 
county  only  (Outagamie,  Wisconsin)  were  they  pronounced  wo 
in  1871.   In  Minnesota  and  Iowa  they  were  reported  as  disapp<    nu 
most  of  the  counties,  while  in  Kansas  they  were  but  incid^     y 
tioned.    In  Clarke  County,  Virginia,  the  CanUtaris  or  con     3n  p 
beetle  injured  the  crops  to  some  extent.    The  counteractii  itqi 

other  insects  destroying  the  Colorado  beetle  was  mentio    u  «aui 
satisfaction  in  different  part^  of  the  country.    A  corres     ident  hi 
County,  Ohio,  stated  that  the  Colorado  potato-beetle  was  qnite  nn 
this  being  their  worst  season,  but  by  concert  of  action  throngh  t     c 
it  was  kept  in  check ;  that  when  the  weather  was  hot,  the  b^      irvs 
destroy  them  was  to  keep  the  land  well  cultivated,  and  when  ue 
well-pulverized  soil  was  hot,  in  the  middle  of  the  day,  to  knc 
off  the  vines,  and  the  heat  of  the  ground  soon  kills  them.    Tv  u 
weather  will  not  admit  of  this,  a  tablespoonfnl  of  Paris-green  in  » 
i'ul  of  water  sprinkled  on  the  vines  will  be  effectual. 

In  several  counties  north  of  the  Ohio  Biver  this  insect  < 

active.    In  some  cases  its  depredations  were  serious,  widle  in  <       i 
they  were  successfully  resisted  by  remedies.    Infusions  of  Paris-*^ 
dog-fennel,  and  May- weed  were  reported  as  quite  effective  in  di 
places.    The  genersd  opinion  appears  to  be  that  tiiese  insec         sro 
nearly  so  numerous  or  destructive  as  in  former  years.    Sinuu     r 
come  from  Minnesota,  Iowa,  and  Missouri.    In  Pulaski  Goouiy, 
sourj,  the  disappearance,  of  the  beetle  is  attributed  to  the  destoi     w 
its  eggs  by  the  lady-bug,  {Coceinellaj)  which  appeared  in  great  namb 
In  Nebraska  the  Colorado  beetle  was  more  annoying,  its : 
qui  te  severe  in  several  counties.   In  Boone  County  the  **  old  u     ;k  po 
bug,  enlarged  and  improved,"  was  quite  a  nuisance.  This  was,  pro 
the  MacrohasxH  alhida^  specimens  of  which  have  been  received  by  the . 
])artment,  with  the  statement  that  they  devour,  not  only  potatoes,  i 
several  other  vegetables.    From  the  same  locality  come  reports  oi  » 
large  round  beetle,  with  faint  stripes  along  its  dusky  back,  which  has 
been  very  destructive.   The  terms  of  description  suit  several  destractive 
insects,  and  hence  are  insufficient  to  identify  the  one  in  qnestion.    In 
Ilepublic  County,  Kansas,  the  '' old-fashioned "  potato-bug  (OwiMmU 
oinerca)  greatly  injured  potatoes  and  beets.    The  Colorado  beetle  was 
also  annoying  in  Helena  County,  Montana.    In  Iron  Oonnty,  ntab, 
potatoes,  beets,  and  com  were  destroyed,  to  a  considerable  extent,  by  a 
dark -green  worm,  an  inch  and  a  half  in  length,  not  yet  identified.    Our 
corresi)ondent  says  that  the  ground  was  literally  covered  with  fheae 
worms.  It  was  reported  in  ^ladison  County,  Virginia ;  Logan,  Toscarawai, 
Koss,  Pickaway,  Morgan,  Meigs,  Coshocton,  Butler,  and  Ashland  C<mii- 
ties,  Ohio^   Washtenaw,  Montcalm,  Lenawee,  Clinton,  and  Antrim 
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Counties,  Michigan ;  Marion,  Gibson,  Decatur,  Steuben,  and  Franklin 
Counties,  Indiana j  Winnebago,  Putnam,  Cass,  and  Clark  Counties, 
Illinois ;  Outagamie,  Wisconsin ;  Steele  and  Redwood  Counties,  Minne- 
sota ;  and  in  Thayer  County,  Nebraska.  In  most  of  these  cases  the 
Colorado  beetle  {Doryphora  decem-liiieata)  was  mentioned  specifically. 
In  New  London  County,  Connecticut,  the  white  and  wire  worms  were 
spoken  of,  and  in  Thayer  County,  Nebraska,  blister-flies,  as  injurious 
to  x)otatoes.  Hardin  County,  Iowa,  was  exempt  after  seven  years  of 
visitation.    '* Tyck's  Seedling''  potato  is  reported  there  as  " bug-proof." 

THie  chinch-bug,  (Micropus  {Rhyparocliromm)  leuwpterus)  was  espe- 
cially destructive  to  sorghum  in  Adams  County,  Ohio ;  in  Jennings  and 
Brown  Counties,  Indiana ;  in  Jasper  and  Phelps  Counties,  Missouri ;  and 
in  Linn  County,  Kansas.  The  newly-sown  wheat  crop  has  felt  their  rav- 
ages in  Brown  and  Jennings  Counties,  Indiana;  in  Macon,  Boone,  Polk, 
Crawford,  Jasper,  and  Beynolds  Counties,  Missouri :  and  in  Linn  County, 
Kansas.  Franklin  County,  Illinois,  was  overrun  with  them  to  the  great 
damage  of  the  com  crop,  as  also  in  Jennings  and  Boone  Counties,  Indiana ; 
in  Macon,  Boone,  Crawiord,  Polk,  Jasper,  Eeynolds,  Phelps,  Miller,  and 
Iron  Counties,  Missouri,  and  in  Linn  County,  Eiuisas.  in  Crawford 
County,  Missouri,  three  distinct  broods  are  noted.  The  first  appeared 
about  the  1st  of  May,  and  inflicted  such  damage  upon  the  wheat  crop 
fhat  several  fields  were  plowed  up.  The  second  brood  came  about  the 
last  of  June,  and  the  third  about  the  last  of  August.  At  the  last  visi- 
tation the  com  was  in  milk,  and  upon  it  they  fdl  with  great  voracity, 
very  seriously  reducing  its  yield  botii  of  grain  and  of  fodder. 

Chinch-bugs  destroyed  the  sorghum  crops  in  Brown  County,  Indiana, 
and  Phelps  County,  Iowa ;  in  the  former  the  old  Chinese  sorghum  is 
especially  mentioned,  the  other  varieties  not  being  injured. 

The  Hessian  fly  {Cecidomyia destructor)  was  observed  during  October 
in  the  early-sown  wheat  of  Botetourt  County,  Virginia.  GUie  young  crop 
was  here  attacked  also  by  some  unlmown  insect  working  under  ground 
and  devouring  the  rootlets  and  stalks.  During  November  this  insect 
was  observed  in  Frederick,  Shenandoah,  and  Page  Counties,  Virginia ; 
Clarke  County,  North  Carolina ;  Fulton  County,  Arkansas  j  Berkeley 
County,  West  Virginia  5  Miami  and  Vinton  Counties,  Ohio ;  and  Jen- 
nings and  Saint  Joseph  Counties,  Indiana.  In  the  last-named  county 
the  ravages  of  this  insect  were  confined  to  sandy  soils.  During  the 
spring  the  fly  infested  the  wheat  in  Balls  County,  Missouri,  and  in  La- 
bette County,  Kansas.  In  the  latter-named  county  it  was  observed  espe- 
cially in  early-sown  crops. 

West  of  the  Missouri  Biver  grasshoppers  (Caloptenus  spretus)  were 
quite  destructive  in  some  localities.  In  Ottawa  County,  Kansas,  they 
appeared  August  15,  and  for  three  days  wrought  havoc  in  the  com. 
They  did  great  mischief,  also,  in  Madison  and  L'eau-qui-court  Counties, 
Nebraska.  In  Bonhomme  County,  Dakota,  they  appeared  August  10, 
and  remained  two  days,  partially  destroying  the  com  crops.  In  Morgan 
County,  Utah,  they  were  so  numerous  as  to  prevent  the  sowing  of  buck- 
wheat In  Columbia  County,  Oregon,  they  made  great  havoc  of  grass 
and  grain  crops,  scarcely  leaving  a  trace  of  clover,  and  then  attacked 
gardens  and  fruit-trees.  Grasshoppers  were  numerous,  but  not  destmc- 
tive,  in  Milam  County.  Texas,  and  are  reported  in  Bice  County,  Kansas, 
[n  Morgan  County,  Utah,  they  destroyed  half  the  spring  grain  and  a 
fourth  of  the  potatoes.  A  grasshopper  (probably  Caloptenus  femur-t-U' 
brum)  in  Lincoln  County,  Kentucky,  cut  the  buckwheat  down  dose  to  the 
ground.  In  Thayer  County.  Nebraska,  com  was  seriously  damaged  by 
Caloptenus  spretus.    In  Fnmklin  County,  Kansas,  all  the  experimental 
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crops  of  blue-grass  were  swept  by  gi'assboppers.     In  Kendall  and 
Goanties,  Texas,  immense  swarms  of  this  destructive  insect  are 
as  i>erforatiug  tbe  earth  and  laying  eggs  for  their  next  gen 
They  afterward  departed  southward. 

A  cnt-worm  (Agrotis?)  was  destructive  to  corn  in  Oakland  and  b 
houn  Counties,  Micbigcan ;  Outagamie  County,  Wisconsin ;  and  f 
liu  County,  Missouri.    This  insect  was  especially  troublesome  in 
planted  uiK)n  sod-land  that  had  not  been  fall-plowed.     Cut- worms 
also  reported  in  New  England  and  the  Middle  States  as  destractiviei 
corn,  tobacco,  meadows,  and  fruit.    In  North  Carolina  an  insect 
bly  another  variety  of  the  cut- worm,  is  reported  as  injuring^oottoiL  i 
Sullivan  County,  Tennessee,  the  worms  were  dug  out  of  the  gi       ^ 
many  as  sixty  having  been  found  in  a  single  hill  of  coi-n.    hi  i 
County,  West  Virginia,  and  in  several  counties  in  Ohio,  Michii 
Indiana,  the  ravages  of  the  cut- worm  have  been  quite  severe,    ihbb 
sect  is  occasionally  mentioned  in  the  reports  from  Illinois  and  A 

Species  of  Agrotis  were  injurious  to  com  in  Howard  Oounfy^      i; 
and  in  Cass  County,  Michigan. 

In  Hamilton  County,  Indiana,  and  Lee  County,  Iowa,  the  hu 
was  destroyed,  and  in  New  London  County,  Connecticut,  the  e       \ 
many  meadows,  was  eaten  up  at  the  roots  by  a  worm  which,  m 
ably,  was  the  LachnosteiiMfmca.    The  white  grub-worm—     i         ^ 
popularly  designates  several  sx>ecies  of  the  Lachnostema —         u      i 
less  injurious  to  corn  in  Cass  County,  Michigan ;  in  Noble  ana  in  j 
Counties,  Indiana;  and  in  Muscatine  and  Mahaska  Oon 
The  white  grub  was  also  destructive  to  sod-land  com  in  vnaaa 
County,  Bhode  Island.    In  a  few  other  localities  in  Bhode  Is      i 
Connecticut  our  August  returns  indicated  injuries  to  oats,        -i      i 
grass  crops  by  the  army- worm,  {Leueania  unipuncta.)    1  -i 

greatly  damaged  oats  in  Carroll  and  Ogle  Counties,  lUknois.    . 
okee  and  Labette  Counties,  Kansas,  they  did  great  mischief  nr 

sown  wheat,  especially  on  stubble-ground.    Bavages  of  insects 
this  name  were  reported  in  Pike  and  Posey  Counties,  Indiana,  in 
County,  Illinois,  in  Jefferson  County,  Iowa,  and  in  Nevada  Ooanty^ 
ifomia. 

Iklr.  Charles  B.  Thompson,  of  Elwood,  New  Jersey,  writes  to 
partment  that  after  having  made  many  inquiries  as  to  the  me  i»  ut  «k- 
tirpating  the  rose-bug,  and  tried  many  reputed  remedies  withoub  saeeW) 
he  at  length  accomplished  his  object  by  the  use  of  dry,  unleaebed  oik- 
ashes.  He  scattered  the  ashes  upon  the  vines  and  the  branches  of  peick 
and  apple  trees  that  were  infest^  by  the  bug  early  in  the  morning,  wliOe 
the  dew  was  on  the  leaves.  The  result  was  that  within  four  days  aftir 
this  application  the  bugs  had  almost  entirely  disappeared.  Mr.  OeogB 
Hardy,  of  Avola,  Vernon  County,  J^Iissouri,  has  made  a  sinular  expv* 
iment  with  the  same  favorable  result  He  Amtes  to  the  DepartDMit 
tluit  to  prevent  the  bugs  ^m  injuring  his  vines  he  scattered  rak-aslwi 
(unleached)  on  them  while  the  dew  was  on,  and  with  soch  saecM 
that  a  second  application  was  unnecessary. 

The  locust  or  Cicada  made  its  regular  seventeen-year  visitaticm  ia 
Wise  County,  Yirginia,  especially  injuring  young  fruit-orchards.  Loeiuti 
were  also  annoying  the  x>each-growers  of  Madison  County,  North  Csro- 
lina.  In  Red  River  County,  Louisiana,  they  injured  young  cotton-plaata 
In  Richland  County  they  appeared  May  14  and  departed  June  12.  ThBj 
were  present  in  immense  numbers  in  Laurel  County,  Keutacky,  fron 
May  13  to  June  20,  but  did  no  serious  damage.    They  were  more  destfofr 
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tiTe,  however,  iu  Sbelby^  Jefferson,  Jackson,  and  Pulaski  Counties. 
Xbey  were  reported  also  iu  Highland  County,  Ohio. 

Mr.  William  E.  Marine,  of  Green  Castle,  Missouri,  writes  to  the  Depiirt- 
ment  that  he  has  discovered  a  remedy  for  the  ravages  of  insects  or  bugs 
upon  plum-trees.  Ho  says :  "I  have  been  successful  iu  the  use  of  road- 
dnat  and  sulphur.  To  one  bushel  of  road-dust  I  add  five  pounds  of  sul- 
phor,  and  commence  the  use  of  this  mixture  about  the  time  the  {)etals 
fall  0%  dashing  in  haudfnls  amon'g  the  young  plums,  morning  and  even- 
ing, two  or  three  times  a  week,  for  the  space  of  six  weeks,  or  until  the 
prams  have  attained  a  sufficient  growth  for  resistance  to  the  operations 
of  the  bug." 

The  ][)ea-bng  {BrudtMs  pisi)  troubled  farmers  iu  some  parts  of  Davis 
County,  Utah,  causing  them  to  discontinue  the  planting  of  peas. 

In  Mecklenburgh  County,  Virginia,  tobacco-worms  {Macrosila  Caro- 
Una)  were  less  destructive  than  usual ;  these  grubs  were  destroyed  by 
hornets  and  ydlow;jacket& 

Apkidee  or  plant-lice  have  been  found  in  the  hops  in  Oneida  County, 
New  York.  In  Bladen,  Moore,  and  Perquimans  Counties,  North  Caro- 
lina, and  in  Marlborough  County,  South  Carolina,  this  pest  has  been 
annoying  to  the  cotton-planter. 

Much  harm  was  done  by  cabbage- worms  in  LuzQme  County,  Pennsyl- 
vania, and  Cecil  County,  Maryland. 

The  oanker-wonn  was  destructive  to  apple  trees  in  Middlesex  County, 
Massachusetts. 

Owing  to  the  very  imperfect  description  given,  by  some  of  our  corre- 
niondents^  of  the  insects  sent  to  this  Department  for  examination  and 
ioentiflcatimit  it  is  hoped  that  hereafter  they  will  either  describe  them 
more  AiUy,  or,  what  is  muidt  better^  send  specimens  of  the  insects  them- 
Belves  .by  mail,  so  that  the  entomolo|ri8t  m^y  be  able  to  identify  them, 
ttelt-bodied  larv»  may  be  sent  alive  in  small  tin  or  wooden  boxes,  with 
Munfr  of  the  plants  they  feed  upon  inclosed ;  or  if  dead^  they  may  be 
placed  in  vials  of  weak  ideohoL  All  beetles,  plant-bugs,  and  hard-bodied 
Uiseets  may  also  be  placed  in  alcohol,  though  the  bottle  must  be  pro- 
tected firom  breakage  if  sent  through  the  maiL  Butterflies,  moths,  &c., 
may  be  killed  by  a  sU^t  pinch  on  the  thorax,  and  may  then  be  sent 
folded  in  envelope  comers  or  triangular  slips  of  paper.  Where  there 
are  a  number  of  these  papers  they  may  be  conveuientty  packed  in  tin 
or  small  wooden  boxes.  All  packages  should  be  addressed  to  the  Com- 
missioner of  Agrkndture. 

It  is  also  hoped  that  oar  ecunespondents  will  particularly  mixtion 
what  remedies  are  used  in  their  neighborhood,  and  with  what  success, 
in  destroying  our  most  common  noxious  insects,  such  as  the  wheat-fly, 
Hessian  fly,  diinoh-bog,  army-worm,  Colorado  potato-beetle,  &c.  It 
woold  also  be  well  for  southern  planters  to  make  a  specialty  of  report- 
ing the  success  they  have  met  with  in  applying  remedies  for  the  de- 
Btractioh  of  the  eotton-worm  or  fly,  and  the  boll- worm,  or  if  any  means 
whatever  have  heea  used  in  th^r  neighboriiood  to  destroy  them,  and 
what  th^  recommend. 

K0TS8  ON  TEK  DIPTSRA,   VOTH  THEXB    BEMEDIES. 

The  following  remedies,  to  gnard  against  the  ii^juries  caused  by  the 
diptera,  or  two-winged  flies,  as  well  as  for  the  destruction  of  the  insects 
themselves,  have  been  sctoc^ted  with  great  care  from  the  works  of  our 
best  entomc^gioal  authorities,  firom  reliable  agricultural  correspond- 
6nt%  aiMl  firwi  expecim^Ata  aaoe  in  the  Departm^^L    It  will,  however. 
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1)0  necessary  to  commence  with  a  short  description  of  their  1 
formations,  natural  history,  and  habits,  so  as  to  sbow  at  what 
their  existence  it  is  they  do  the  most  injury,  and  to  enable  us  u 
us  to  whether  it  is  in  the  egg,  larva,  pu])a,  or  x>erfect  state  thaii 
insect  can  the  most  readily  be  found  and  destroyed. 

The  order  of  Diptera  includes  such  insects,  or  flies,  as  pa         ii 
wings  only,  and  are  ])rovided  with  a  i)roboscis  or  trnnk  for 
alone,  and  not  with  mandibles,  or  jaws,  for  biting  or  masticating 
IVkmI.    This  order  is  very  important  to  farmers,  as  producing  Rev     i 
the  most  minute,  but  at  the  same  time  most  formidable  enemies  viid 
thoy  have,  as,  from  the  extremely  small  size  of  the  larva?,  and 
habit  of  hiding  or  burrowing  in  the  stems,  leaves,  or  roots  of  p    i 
they  escape  observation  until  the  injury  has  been  accomplished* 

The  immense  numbers,  also,  in  which  the  flies  appear  all  at  O]    iid 
able  them  to  spread  almost  simultaneously  over  his  fields  and  1ii.y 
eggs  in  or  on  nearly  every  individual  plant  in  it,  before  anytliinir 
done  to  prevent  them.    The  egg  of  the  female  fly  being  depi  i 

some  suitable  locality,  in  the  course  of  a  short  time  a  larva  or  ii 
is  hatched  from  it,  which  is  generally  of  a  yellowisli  diriy^^wluws. « 
greenish-gray  color,  with   a  soft,  naked  body,  and  havin^^  no. 
iSome  of  these  larva).are  provided  with  a  distinct  head,  bat  ]       r  o 
them  have  no  apparent  head  whatever,  and  that  part  is  mereiy  : 
cated  by  its  position  at  tlie  anterior  part  of  the  body.    It  is  WQr%  d 
observation,  also,  that  it  is  in  this  larva  state  that  ttxe  Diptera  do 
most  injury  to  vegetable  ])roduets,  by  eating  or  boring  into  roots 
stems,  mining  into  leaves,  seeds,  and  fruits^  forming  galls,  &a   ! 
Iarva5  of  the  grain-destroying  Diptera  are  generally  so  minnte.       .hut- 
den  within  the  substances  they  attack,  that  they  escape  theo       ? 
of  the  farmer  until  the  damage  is  done,  and  it  is  only  by  the  Hiuidy 
low  appearance  of  his  crop  that  the  agriculturist  is  led  toexi    jne 
plants  in  order  to  find  out  what  is  troubling  him,  and  tihen,  tou         ■ 
discovers  the  millions  of  almost  invisible  grubs  which  have  ui 
ruined  his  hopes  of  a  good  harvest.    Wben  the  larva  of  a  di 
insect  is  fully  fed  and  ready  to  undergo  its  metamorphosis, it  eit 
its  skin  and  changes  into  a  naked  pupa,  or,  the  skin  of  the  larvu 
ing  and  hardening,  it  assumes  an  oval  form,  and  changes  to  a  c        m 
or  brown  color,  and  it  is  in  this  hardened  skin  of  the  former     t- 
the  pupa  is  formed,  which  lies,  for  a  shorter  or  longer  periou        i 
perfectly  motionless,  and  eats  nothing  whatever,  until  at  last  uie 
feet  fly  bursts  out  of  one  end  of  its  pseudo  cocoon,  and  flies  off  to  per- 
petuate its  species  on  the  surrounding  plants. 

It  is  in  the  perfect  or  winged  state  only  that  many  of  the  Dipten 
annoy  mankind  and  cattle,  by  piercing  the  skin  in  order  to  suck  tbfi 

jrig.  9.  blood,  as  in  the  case  of  the  horse  or 

gad  flies,  the  mosquito,  and  many 
\^j^     ^^^A^^/^     others.   In  some  of  the  other  l>y»(ers, 

however,  the  pupa  is  not  qniesoent, 

but  is  active  and  lively,  as  in  tiie  case 

of  the  mosquito,  the  pupa  of  whidi 

j/  j  ^  \  V      y^  J  f  I  ^^    insect  swims  about  in  the  water  witb 

'^  y       \  ^         ^      '  great  activity  and  restlessness. 

The  larva  of  the  common  mosquito 
(Fig.  0)  lives  in  stagnant  water,  uA 
may  be  seen  on  any  summer  day  swimming  about,  with  a  sort  of  wrig- 
gling motion,  in  small  ponds  or  pools  of  water  by  the  roadside,  and 
especially  in  rain-water  reservoirs  or  hogsheads  placed  under  the  Bponti 
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tiers,  from  the  eaves  of  houses.    Here  they  swarm  in  the  fonu  of 
;  tadpoles  or  bull-heads,  and  onr  rain-water  casks,  unless  tightly 
ed,  serve  as  nurseries  or  breeding-places  for  the  million  of  mosqui- 
'hich  annoy  us  so  much  in  the  evening  and  during  the  night.    A  sin- 
icket  or  pitcher  of  rain-water  carelessly  left  for  a  few  days  in  a 
om,  will  serve  as  a  convenient  and  commodious  breeding-pond  for 
thousands  of  mosquitoes.    A  little  sweet  oil  poured  on  the  water 
a      or  reservoir  will  destroy  these  larvae,  as  tliey  have  to  come  to 
u     e  for  the  purpose  of  breathing,  the  oil  closing  up  their  organs 
ion.    If  the  water  be  drawn  from  below  the  oU,  by  means  of 
I    L  or  spigot,  the  oil  will  still  remain  on  the  surface  and  not  become 
L  with  the  water  so  as  to  injure  it  for  the  purpose  of  washing,  &c..; 
I      ae  time  it  is  somewhat  questionable  if  the  water  will  not  lose 
its  good  qualities  for  drinking  purposes  by  being  completely 
^m  the  action  of  the  air.    The  larvae  of  mosquitoes  are  said  to 
utility  as  forming  food  for  young  fishes,  aud  as  destroying 
«  couferi^sd  and  other  substances  which  would  otherwise  generate 
I  'v     er,  and,  by  their  decay,  render  it  putrid  and  offensive.    When 
pi]     out  ^  in  the  woods,  a  <'  smolder''  of  smoke  from  damp  wood 
es  to  windward  will  drive  tiie  insects  away.    Citron  or  lemon 
imonia  or  ether,  and  camphor,  will  allay  the  irritation  caused  by 
uii»s,  and  burning  camphor  in  a  room  is  said  to  drive  the  insects 
;  and  when  unprotected  by  veils  or  mosquito-nets,  a  little  of  the 
pennyroyal  rubbed  over  the  hands  and  face  has  been  found  useful 
shing  them,  and  a  sponge  saturated  with  it,  hung  at  the  head  of 
,  over  the  &ce  of  the  sleeper,  when  unprotected  by  anything  else, 
I  u>  be  effectual  in  driving  them  off^  as  they  endeavor  to  avoid  this 
which  appears  to  be  very  offiensive  to  them.  Dilute  carbolic  acid 
oal-oil  or  kerosene  have  been  used  in  the  same  manner,  but  it  is 
?hat  doubtful  whether  the  smell  of  the  coal-oil  is  not  more  offen- 
ven  than  the  bite  of  the  mosquito  to  most  persons,  and  in  that 
^  the  remedy  "  would  be  almost  ^^  worse  than  the  disease.'' 
>  eggs  of  the  Hessian  fly  {Cecidomyia  destructor)  (Fig.  10)  are  de- 
id  m  longitudinal  creases  in  the  blade  of  the  plant  of  wheat,  bar- 
Fig.  10.  ley,  rye,  &c.,  in  autumn  and  spring. 

These  eggs  hatch  in  from  four  to 
twenty  ^ys,  according  to  the  state 
of  the  weather.  The  larvae  or  grubs 
crawl  down,  working  their  way  be- 
tween the  leaf  and  main  stalk  till 
they  come  to  a  joint,  where  they  re- 
main and  suck  the  sap.  They  attain 
their  full  growth  in  from  four  to  six 
weeks.  The  pupa  is  formed  in  the 
same  place,  its  outer  covering  or  pu- 
parium  resembling  a  flax-seed.  The 
winged  insects  appear  in  April  and 
May,  and  lay  their  eggs  in  wheat 
and  other  cereals.  Curtis  says  that 
ig  the  wheat  off  with  sheep  in  winter  might  x>ossibly  save  the  crop 
the  Hessian  fly.  Dr.  Harris  recommends  the  same  as  a  partial 
ly.  Mr.  Herrick  states  that  the  stouter  varieties  of  wheat  should 
osen,  and  the  land  kept  in  good  condition.  If  fall  wheat  is  sown 
ome  eggs  wiU  be  avoided,  but  the  risk  of  winter-killing  will  be  in- 
L  Great  numbers  of  the  pupae  may  be  destroyed  by  burning  the 
le  immediately  after  harvest,  and  then  plowing  and  harrowing  the 
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Fig.  11. 


laiicL    Steeping  the  grain  and  rolling  it  in  plaster  or  lime  tends  fa 
mote  a  vigoroos  growth,  and  is  thererore  beneficiaL     Qaicklime 
over  the  field  immediately  after  the  grain  is  cat  would  doabiless 
many  of  the  pupse.    Sowing  the  field  with  wood-aAes,  two  bn 
the  acre,  in  autumn,  and  then  again  the  first  and  last  weeks  in  Apni 
as  late  in  May  as  the  field  can  be  passed  over  without  injniy. 
found  useful ;  and  it  is  recommended  that  tceBh  seed  be  pro< 

localities  noli  infested  by 
There  are  several  porasitio  avi 
terous  insects  iu  JBorope  wh 
stroy  this  insect*  viz,  Ohaicis, 
ragJmeSy     Platy^       r     (Im 
semiotettus^  (or  Oer        i     ^  *    ^ 
which  serve  very  u 
minish  the  nlimoer  oi  li     le 
X>est8,  and  which  might  pro      it 
introduced  with  beneflt.    T 
of  the  wheat-midge,  ip  i 

domyia)  destructoTj)  (Fig.  jU.,j 
Western  States  are  fine<      i<q 
called  the  weevil  erred  we    fl. i 
the  color  of  the  mageots.    u 
very  destructive  tow     it,bi      r,; 
grass, &c    Theeggs     edep 
June  and  July,  in  the  opening  flowers  of  the  grain,    x       ^  1         ■ 
about  eight  days,  and  produce  minute,  orangen^mied  grac 
upon  the  juices  of  the  gndn  when  in  a  milky  state,  inside  uie  c 
outer  covering,  or  upon  the  pollen  of  the  flower.    When  flilly  g 
most  of  the  larvae  descend  and  burrow  in  the  eaorth,  whete  tiiey  z 
all  winter.    The  pupm  usually  are  formed  in  the  ground  in        r  c^r « 
some,  however,  remain  in  the  heads,  and  the  peiroct  fly  or  u     ee  i 
its  appearance  the  following  season  to  deposit  its  eggs  on  t  l 

grass.  Dr.  Fitch  says  that  late  sowing  is  one  of  tiie  most  e  f 
cessf  ul  expedients  to  avoid  the  inj  ury  caused  by  them.  Dr.  Hon 
that  fumigation,  by  burning  strips  of  woolen  cloth  dipped  in  mviwa 
brimstone,  to  the  windward  side  of  the  field,  at  the  time  the  grain  is  in 
bloom,  proves  very  offensive  to  the  flies  when  depositing  their  ego. 
Some  farmers,  however,  who  have  made  a  trial  of  it,  say  that  the  xeme^ 
is  of  no  practical  benefit.  Lime  or  ashes,  strewn  over  the  gnin  when 
iu  blossom  and  wet  with  dew,  will  be  usefhL  Newly-slaked  lime  aod 
wood-ashes  will  be  required,  in  the  proportion  of  a  i>eck  to  a  bushel  to 
the  acre.  When  the  maggots  have  left  the  grain  and  are  in  the  ground, 
plowing  is  recommended  as  soon  as  the  grain  is  harvested.  Bar- 
haps  thoroughly  liming  the  soil  before  plowing  might  aid  in  the  de- 
struction of  these  insects.  A  sieve  may  be  used  in  winnowing  to  sepa- 
rate the  chaff  from  the  pupo)  and  dust,  which  should  be  destroyed;  or 
the  chaff  and  refuse-straw  together,  containing  the  larvse  or  pups, 
should  be  scalded,  burnt,  or  otherwise  destroyed.  Eai*ly  sowing  of  all 
wheat  in  the  autumn,  or  late  sowing  of  spring  wheat  in  the  spring,  will 
enable  the  wheat  to  become  too  far  advanced,  and  hard,  before  tiie  4y 
makes  its  appearance  in  the  first  case,  and  by  not  coming  into  Mossom 
iu  the  last,  until  the  flies  have  disappeared.  When  the  midge  has  been 
very  abundant  the  previous  summer,  deep  fall  plowing  has  beenxeooift- 
mended,  and  a  different  crop  should  be  put  on  the  next  season- 
In  Massachusetts,  wheat  sown  after  the  15th  or  20th  of  May  genenltf 
escapes  the  ravages  of  the  midge.    Dr.  Fitch  states  that  in  18S4  Ws 
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caused  a  loss  in  tbe  State  of  Kew  York  of  $15,000,000.  It  has 
iiuggeated  not  to  sow  wheat  at  all,  for  sonte  time, wherever  the  iD- 
las  been  plentiful ;  hat  Dr.  Fitch  thinks  it  is  of  no  use  to  try  to 
)  the  luitlge  out  by  depriving  it  of  wheat  for  a  year  or  tvro,  as  it 
1  probably  feed  ui>on  grasBee,  and  return  to  its  lavorite  food  when 
}  was  cultivated  again.  He  likewise  eaya  that  the  flies  or  inidgu  do 
irive  in  a  warm,  drj  atmosphere,  and  that  hence  we  leam  that  if 
Bt  half  of  June  is  unusually  dry,  the  wheat  eseai^cs,  but  if  wet  and 
iiy  it  is  likely  to  suffer  from  the  midge.  Bntniug  the  stubble,  as 
I  case  of  tbe  Hessian  fly,  is  said  not  to  affect  this  insect,  as  the 
burrows  beneath  the  earth  to  change  into  the  pupa,  but  lime  or 
plowed  into  the  soil  might  be  of  utility.  These  insects  multiply 
{Teat  rapidity,  and  it  is  said  that  as  yet  no  parasite  has  been  dis- 
id  in  this  country  to  destroy  or  keep  them  in  check,  while  several 
in  Europe,  and  many  of  our  best  eutotnologists  have  recommended 
these  European  parasites  shonld  be  imi>orted,  at  any  expense,  in 
to  destroy  the  wheat-midge  here.  Boards  smeared  with  some  ad- 
)  substance  have  been  recommended,  and  might  no  doubt  catch 
of  the  flies,  but  would  be  almost  useless  in  any  large  lields ;  bon- 
tt  night,  also  recommended,  would  doubtless  attract  numbers  of 
insects  and  Inre  them  to  their  deatraction,  especially  if  they  were' 
-bed  by  drawing  a  light  cord  over  the  heads  of  the  grain  at  tbe 
he  tires  were  burning.  But  until  we  And  some  parasitic  fly,  like 
opean  species,  to  aid  us  in  their  destruction,  there  is  very  little 
n  successfully  battling  with  this  little  pest.  In  this  coantry  a 
8  of  tbrips  [OrtkMtera)  is  said  to  destroy  the  eggs  or  Iarv« ;  a 
«llaorlady-binl  (Oofeopfcra)  feeds  upon  the larvte,  and  tbe  yellow- 
C  M  trislu)  is  said  to  feed  upon  them.    In  Europe  they  are 

<]      uy  several  parasitic  hymenoptera,  viz,  Callimone,  Macroglenes, 
,  &c.    The  earwig  sdso  destroys  either  the  wheat^midge  or 
tHJ     licb  frequents  the  wheat.    Thegoosebeny-midge  lOeeidomyia 
iia)^o«mIartie)injnreBgoo8ebeiTiesbydepositingitse{Kuitbe 
auu  the  larva,  or  grub,  being  hatched,  feeds  inside,  and  causes  the 
Ty  to  present  a  prematiu^Iy  ripe  appearance^  to  turn  red,  and 
o  drop  &om  the  huBb,    It  is  recommended  to  pick  alt  fallen  fruit 
&om  the  ground  and  bum  it 
immediately,  as,  although  this 
proceeding  may  not  be  of  any 
use  the  same  season,  the  ber- 
ries being  already  destiopd, 
tbe  following  year  tbe  faortieul- 
-  tnriat  will  experience  the  bene- 
fit of  having  done  so,  as,  the 
last  season's  generation  being 
destroyed,  there  will  he  scarcely 
any  midges  to  attack  his  future 
crops.    When  galls  are  formed 
by  the  larv«  of  Cecidomyta  or 
Lmtioptera  upon  trees  or  plants 
on  lawns,  or  planted  out  for 
ornamental  purposes,  they  can 
be  materially  diminished  by 
goff  and  boining  the  part  affected,  as  early  as  possible  in  spring, 
x>  destroy  the  late  generations ;  tiiis  is  esi>ecially  the  case  with  tiie 
leaves  of  the  locust,  which  are  caused  by  the  locust-gall  gnat, 
wiyia  robinia.) 
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The  larvtn  of  tho  craue-fly  or  daddy-long-legs  reside  in  the  ea 
iu  Earope  are  very  injarioas  by  eating  the  roots  of  grass,  grain,  ^ 
bles,  and  flowers,  and  Tipula  oleraceaj  (Fig.  12.)  maculosaj  &e.,  an: 
especially  complained  abont  as  doing  a  groat  deal  of  injury  in  | 
and  fields.    These  insects  are  infested  with  a  parasitic  mite,  u 
ricbra.    Some  of  the  Tipulariw  are  of  a  largo  size,  and  all  have 
wings,  and  are  remarkable  for  the  extreme  length,  and  slendem 
their  legs.    They  mnst  not,  however,  he  confounded  with  what 
commonly  called  daddy-long-legs,  which  is  a  spider  (Phalangii 
has  eight  instead  of  six  legs,  possesses  no  wings,  and  feeds  upon  oi 
insects.    Cortis  states  that  rolling  the  ground  with  clod-cruslieTB 
destroy  the  larva;,  pupse,  and  perfect  flies  of  the  TipnlOj  as  the  la 
somewhat  sluggish  in  its  movements,  especially  early  on  cold  mo 
when  the  dew  is  on  the  grass.    Hand-picking  is  recommended  : 
dens  and  small  inclosures,  and  soot,  salt,  and  sea-sand  sown  on  mi 
face  will  prevent  their  increase.    Paring  and  burning  the  turf  is  tc 
mended  where  they  are  especially  numerous  and  injurious,  in  pssa 
and  meadow-land ;  and  watering  the  ground  with  salt  or  nitrate  d 
is  said  to  be  efficacious  in  destroying  the  larvie.    Some  of  the  c 
flies  appear  to  prefer  low,  damp  meadows,  and  in  such  cases  cu: 
ing  is  said  to  be  useful.    In  this  country,  however,  we  do  not  j 
to  suffer  so  much  from  these  insects  as  in  England,  where  tue 
mate  is  more  moist,  and  the  frost  in  winter  is  not  so  severe  asi 
us,  and  probably,  also,  our  hot,  dry  summers  are  not  so  favorable 
their  increase. 
Turnips  in  England  are  frequently  affected  by  a  disease  in      dch 
Fig.  13.       roots  become  knotted  and  gnarled :  t]^is  is  calli     A 
g^^  (Fig.  13,)  and  was  at  one  time  attriouted  to  the 

a  small  turnip-gnat,  {Tricliocera  hyemdiisy)  (Fig.  j.«^;  i 
appears  on  warm  days  in  winter,  in  multi-         -^  . . 
tudes,  as  it  were,  dancing  in  the  air  in  the 
sunshine.    This  gnat,  however,  has  been 
found  not  to  be  the  cause,  but  merely  the         Nv  jy 

f^j.  i»      effect  of  the  disease,  as  the  semi-putrid  and       ^ 
^m  w      unhealthy  roots  present  a  proper  locality  t  . 

Y   A      for  the  insect  on  which  to  deposit  her  ;     I 

i       k    A      ®ggs,  and  the  larvae,  of  course,  find  a  suit-         ^      ^ 


I      /V'\)      able  food  in  the  diseased  roots.    Should 

this  disease  affect  oiu*  turnip  crops,  Curtis  says  that  i 
or  chalk  is  a  certain  cure  for  it. 

Tho  Simulidw  are  very  small,  bluish  and  gray  gnats,  an,d  are  ge 
rally  known  as  sand-flies  or  midges ;  tiiey  are  exceedingly  anno] 
to  mankind  and  animals  by  their  painful  bites,  which  feel  as  i 
spark  of  fire  had  dropped  on  the  naked  skin.    The  larv©  live  in 
water,  and  have  been  accused  of  destroying  very  young  trout,  bj 
ning  their  web  among  the  ov®  in  the  water  of  breeding-ponds, 
remedies  used  to  prevent  the  attacks  of  the  iiies  are  the  same  as  tl 
recommended  for  mosquitoes,  viz :  veils,  nets,  and  anointing  the 
and  face  with  essence  of  pennyroyal,  &c.  (See  mosquito  and  Cie2dr,ii.j 
One  species  {Simulium  columbaschensis)  is  extremely  numerous  in  I 
gary,  in  certain  seasons,  and  actually  kills  cattle,  horses,  Sac  To  pre^ 
tho  attacks  of  these  insects,  KoUer  recommends  two  pounds  of  to 
leaves,  first  boiled  in  twenty  pounds  of  water  down  to  one-hah,  i 
strained  and  again  boiled  to  the  consistence  of  honey; this  prepi 
is  then  mixed  with  one  pound  of  old  lard,  and  half  an  ounce,  at 
petroleum  oil,  and  makes  a  very  efficacious  salvo.    Perhaps  a  y 
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Fig.  16. 


diluted carboUcacid  might  proveequallyefBcacioua  in  dririug  ttiemaway. 
The  females  of  the  Tabanulae,  horse  or  gad  flies,  are  exceedingly 
trooblesome  by  attacking  and  biting  horaes  and  cattle,  especially  in 
f j_  j5  woody  districts.    A  large  black 

species,  (T.  atratiu,)  (Pig.  15)  is 
especially  troublesonio  in  Mar)'- 
land,  fix>m  ite  great  size,  aud  the 
severity  of  its  bite  or  sting.    A 
smaller  species,  [Chrysopa,)  known 
as  the  golden-eyed  forest-fly,  (Fig. 
16,)  from  the  beauty 
and  metallic  luster  of 
its  eyes  when  alive, 
and  in  the  Western 
States  as  the  ear-fly, 
from  its  habit  of  at- 
tacking generally  the 
ears  of  the  horses,  ia  vAry  annoy- 
iDg.    It  is,  however,  stated  that  if  the  horse  be  washed  with  a  strong 
decoction  of  walnut-leaves,  or  smart-weed,  before  commeucing  a  jonmey, 
it  will  not  be  attacked  by  the  gad  flies,  as  they  avoid  the  odor  or  taste. 
Lobelia,  aloes,  and  qnassia  are  sometimes  added.    Fetroletim  oil  or  very 
dilnte  carbolic  acid  would  most  probably  have  the  same  effect 
Sheep  are  sometimes  severely  injured  by  the  larva  of  a  fly  known  as  the 
Fig  17-         sheep-bot,  or  head-maggot,  <E«(r»(»  {Cephalomyia)   ovis. 
The  egg  of  the  fly  is  deposited  in  the  nostrils  of  the  sheep 
the  maggots  make  their  way  up  the  nostrils  into  the 
head,  where  they  live  in  the  maxillary  and  frontal  sin- 
uses.    When  ready  to  change,  they  descend,  or  are 
sneezed  oat,  fall  to  the  ground,  and  change  to  pupx  in 
the  shortened  and  hardened  skin  of  the  larvie,  which 
forms  a  sort  of  cocoon  for  them,  and  the  perfect  fly  ap- 
pears in  a  few  weeks.    Kiiller  states  that  formerly  they 
were  taken  out  of  the  head  by  trepanning,  but  that  pro- 
cess must  be  extremely  dangerous.    Injections  and  the 
smoke  of  Domt  leather  have  been  recommended;  smear- 
ing the  noses  of  sheep  with  tar  is  also  highly  spoken  of 
as  preventing  the  fly  from  laying  her  eggs  in  the  nos- 
trils, and  Professor  Venill  says  that  "  the  sheep  may  be  made  to  do  it 
themselves  by  boring  large  anger-holes  iu  logs,  to  contain  salt,  and 
Fig.  IB.  frequently  smearing  the  adjacent  wood  with 

tar."  "  When  the  grubs  are  in  the  nostrils 
they  may  be  removed  to  a  considerable  ex- 
tent by  a  feather  wet  with  the  oil  of  tuipen- 
tine,  camphor,  or  a  weak  solation  of  carbolic 
acid  or  creosote.  Lime  in  flne  powder  is 
sometimes  used,  as  by  sniffing  it  the  sheep 
sneeze  and  thus  expel  the  lar\-!e.  Salt  water 
or  dilnte  carbolic  acid  may  be  injected  into 
the  nose  with  a  syringe.''  It  is  also  advis- 
able that  sheep  shoald  not  be  placed  in  pastures  where  other  sheep 
have  already  been  that  were  troubled  with  the  head-maggot,  or  shecp- 
bot  fly,  as  the  larvie  remain  in  or  on  the  ground  from  six  to  ten  weeks, 
and  ailer  that  time  a  fresh  supply  of  flies  will  make  their  nppcarancc  to 
annoy  the  flock. 
0  A. 
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Cattle  are  frequently  annoyed  and  injured  by  a  skin-bot  fly,  (i 
derma  {(Estrtis)  bovis,)  (Fig.  18,)  the  larvre  of  which  reside  in  large 
tumors  or  abscesses  under  the  skin,  on  the  backs  of  oxen,  oowb,  ah 
These  in  England  are  known  by  the  local  name  of  wormals,  (prob 
derived  from  the  words  "worm-holes,")  and  the  larvae  sabsist  on  the 
nlent  matter  produced  by  the  constant  irritation  caused  \iy  the  | 
The  larva)  remain  all  winter  in  these  tumors,  and  when  fully  devd 
the  following  season  they  squeeze  themselves  throngh  the  apertaie  l 
the  skin,  purposely  kept  oi)en  by  the  larva,  fall  to  me  ground,  <      5 
to  pupse  in  the  shrunken,  oval,  and  hardened  brown  skin  of  the      a 
and  appear,  from  the  month  of  June  to  September,  as  jiezfect  fli     wiud 
again  lay  their  eggs  in  or  on  the  backs  of  cattle.    A  very  sim 
safe  remedy  for  the  skin-bots  is  to  enlarge  the  opening  of  the  tumor  wm 
a  knife  and  press  the  sides  of  the  swelling  until  the  larva  is  sqnc 
out,  taking  care,  however,  not  to  burst  the  skin  of  the  grab,   xdl 
wound  then  heals  without  any  further  remedy,  if  it  is  only  kept 

The  stomach-botfly  of  the  horse  {Ga8terophum{Oagtims)  equi,)  (Taa) 
is  very  troublesome  to  horses  when  kept  in  open  pastures.    The  lam 
live  in  the  stomach  and  are  commonly  known  as  "  bots."    The  eggsae 
deposited  by  the  female  on  the  hair  of  the  horse,  commonly  on  theknca 
and  shoulders,  and  after  being  bitten  or  licked  off  by  the  animal,  hatd 
almost  immediately  when  in  the  mouth,  by  the  heat  and  moisture, 
are  swallowed  with  the  food.   ^Vhcn  once  in  the  stomach  the  young - 
or  grubs  fasten  themselves,  by  means  of  hooks  at  the  anterior  jYortion  ai 
the  body,  to  the  coating  of  the  stomach,  frequently  forming  el 
When  fully  grown  these  bots  let  go  their  hold  upon  the  stomacu. 
are  voided  with  the  excrements  and  fall  to  the  earth,  in  which        r 
themselves.    The  skin  of  the  larva  then  shrinking  and  haw    uj 
oval  brown  case  is  formed,  in  which  is  formed  thepupw,  and  ^u 
or  fifty  days  they  emerge  through  a  hole  burst  through  the  j  r 

cocoon-like  case,  in  the  form  of  bee-like  two-winged  flies,  wi     a 
deposit  their  eggs  on  horses.    Professor  Verrill,  in  his  inter€»mig  i 
able  report,  says  "  the  bot-worms  have  been  accused  of  perforating 
walls  of  the  stomach,  and  this  may  possibly  be  the  case  in  very  lare 
instances,  but  the  perforations  of  the  stomach  so  often  found  hi  d 
mortem  examinations  are  generally  caused  by  the  digestive  acti      n 
the  gastric  juice  after  the  de^ith  of  the  animal."    Dr.  JEIarris  states 
'<  no  sure  and  safe  remedy  has  yet  been  found  for  removing  bots  tr 
the  stomach.''    Roller  recommends  animal  oils,  but  Mr.  Braey  ClarK 
doubts  the  beneficial  results,  as  oils  which  might  seem  efflcacions,  ^y 
closing  the  spiracles  or  breathing-pores  of  the  bot,  and  thus  destroy  it, 
are  soon  reduced  to  soap  and  digested  so  as  to  be  scarcely  of  any  avail; 
and,  as  prevention  is  better  than  cure,  he  suggests  an  effectual  mode  of 
preventing  the  introduction  of  the  bots  into  the  stomach,  by  washing 
off  the  eggs  (which  on  dark  horses  are  very  conspicuous,  tirom  titeir 
lighter  color,)  as  soon  as  observed,  from  the  knees,  mane,  and  shooldm 
of  the  horse,  or  by  removing  them  with  a  pair  of  scissors.    It  is  believed 
by  many  farmers  that  molasses  and  milk  taken  by  the  horse  will  oaiue 
the  bot  to  let  loose  its  hold  on  the  coating  of  the  stomach  to  feed  upon 
the  sweet  mixture,  and  a  i>owerful  purgative  being  given  soonaftenwd 
the  horse  will  eject  the  bot  before  it  has  had  time  to  refasten  itself  to  the 
stomach.    Bleeding  the  horse  in  the  mouth  or  nose,  and  cauring  him  to 
swallow  the  blood,  is  said  by  some  to  have  the  same  effect.    EntraUs  of 
chickens  and  pieces  of  raw  ficsh  have  also  been  used,  but  we  have  no 
faith  in  such  remedies,  and  they  are  merely  mentioned  as  havine  beca 
used,    ^ome  farmers  recommend  the  use  of  salt  or  brine  in  the  horsed 
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k1  once  »  week.    Professor  Verrill  says  "  a  wash  of  carbolic-acid  soap 

been  recommended  to  destroy  the  eggs  on  the  hairs  of  the  horse, 

that  oil  or  spirits  of  turpentine  is  a  remedy  in  common  use,  but 

aid  be      id  with  caution,  if  at  all.    Cases  of  drugs  being  used,  where 

E      larv      are  thereby  voided,  it  is  possible  that  those  already  in  the 

«  are  the  only'  ones  afiected." 

J  '.  r-orcher,  in  his  work  on  the  resources  of  the  South,  when  speakmg 
of  I  Pride  of  India,  or  China  tree,  {Melia  a2ederach,)  says  that  trees 
are  -  planted  around  stables  in  order  that  the  horses  by  eating  the 
berries  might  be  prevented  from  having  bots."  He  then  adds  that 
"  the  leaves  and  berries  packed  with  dried  fruit  will  preserve  them  from 
insects,  and  will  also  prevent  moths  in  clothes;"  he  likewise  recom- 
mends a  solution  or  decoction  made  with  the  berrie^si,  (half  a  bushel  of 
the  berries  and  fifteen  gallons  of  water,)  soaked  one  or  two  days, 
sprinkled  with  a  watering-i)ot  over  the  plants.  This,  he  states,  will  in 
most  cases  prevent  the  depredations  of  the  black  grub,  or  cut-worm, 
and  that  planted  in  x>each-orchards  it  is  said  to  prevent  the  attacks 
of  insects.  If  these  berries  and  leaves  have  proved  so  useful  in  the 
southern  states  in  destroying  insects  or  preventing  their  depredations, 
would  it  not  be  well  to  institute  a  series  of  experiments  to  test  their  real 
value  as  an  insecticide! 

The  family  {Tachinidce)  are  almost  all  beneficial,  as  their  larva)  de- 
stroy the  caterpillars  of  noxious  moths  and  other  insects.  House-flics, 
being  bred  in  filth  and  manure,  may  be  x)revented  from  multiplying 
about  houses  by  keeping  the  premises  clean,  and  by  frequently  sprink- 
line  quick-lime  wherever  they  are  likely  to  breed.  Stables,  hog-pens, 
and  hen-houses  should  be  placed  as  far  as  possible  from  the  dwelling. 
A  mixture  of  quassia  and  water  boiled  together,  then  'strained  and 
sweetened  with  sirup  or  molasses,  benumbs  the  flies,  and  strong  green 
tea,  well  seasoned,  is  said  by  Harris  to  poison  them.  Fly-stone  (gray 
powdered  crudoarsenic)  mixed  with  sugar  and  water,  or  sirup,  is  deadly 
poison  to  flies,  and,  unfortunately,  to  mankind  also. 

The  so-called  fly-paper  is  nothing  more  than  blotting-paper  soaked  in 
some  similar  mixtui^e,  and  then  dried.  When  used  for  poisoning  flies,  it 
is  to  be  placed  in  a  saucer,  and  a  small  quantity  of  water  poured  upon  it. 
This  remedy,  however,  should  never  be  used  when  the  dying  flies  are 
apt  to  £all  into  food  or  drinking-ntensils^  and,  as  it  is  a  deadly  i)oisoi), 
care  should  also  be  taken  not  to  use  it  in  farm-houses,  for  if  the  dead 
flies  are  swept  or  thrown  out  into  the  yard,  the  young  chickens  will  be 
very  apt  to  eat  them,  and  thereby  be  i)oisoned.  Paper  smeared  with 
some  viscid  sweet  substance,  to  which  they  will  adhere,  is  also  recom- 
mended, and  in  Europe  is  frequently  used  to  entrap  flies. 

Chloride  of  lime  scattered  around  the  house,  in  the  drains,  and  out- 
houses, is  said  to  kill  the  larvje,  and  prevent  flies  from  multiplying, 
and  at  the  same  time  it  acts  as  a  disinfectant  and  deodorizer.  In  low 
rooms  in  country  houses,  flies  may  be  destroyed  at  night  by  thous- 
ands as  they  congregate  on  the  ceiling,  by  merely  filling  a  tumbler  half 
full  of  frothy  soap-suds,  and  suddenly  placing  it  dirSctly  under  and  over 
them ;  on  attempting  to  fly,  they  are  caught  in  the  frothy  liquid,  and 
when  the  tumbler  is  fiU^  they  can  be  emptied  out  and  destroyed. 
When  flies  are  very  troublesome  in  shop- windows,  a  little  Persian  iusect- 
l>owder,  strewed  daily  over  the  lower  portion  of  the  wood-work  of  the 
window-frames,  will  destroy  multitudes,  as  these  insects  almost  invaria- 
bly rest  upon  tne  frame  before  or  after  attempting  to  climb  up  the  glass. 

There  is  a  plant  growing  in  the  Southern  States,  which  is  mentioned 
by  Dr.  Porcher  as  "  fly-poison,'^,  or  "fiUl  poison,"  (yl7M«anf/i??wi  musccc- 
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Fig.  ID. 


toxicum,)  which  is  said  to  be  a  narcotic  poisoD,  employed  by  i 
lies  to  destroy  the  common  house-fly.    The  bulbs  are  tritura 
mixed  with  molasses,  but  the  flies,  if  not  swept  into  the  fire  or 
wise  destroyed,  revive  in  tbe  course  of  twenty-four  hoars.     •*  Tf» 
also  i)uisous  cattle  which  feed  upon  it  in  the  antmnii.''    1      q 
fungus  found  in  Europe,  (AmlniUi  mtiscariusj)  which,  when  ini      .  v 
milk,  is  a  deadly  poison  to  flies,  and  is  frequently  used  for  that 
This  fungus  also  possesses  some  very  peculiar  intoxicating  propa 
and  is  used  as  a  stimulant  by  several  of  the  northern  nations.    E 
flics  are  destroyed  by  several  parasites,  among  which  are  some  h; 
opterous   insects,  Bemhex^   Vespa^  &c.,  (wasps,)  which  eat  and ' 
them  oft'  as  food  for  f  heir  young.    A  species  of  Ghalcis  also  hves  n 
their  bodies.    A  red  mite  infests  them  externally^  and  numben 
destroyed  by  a  parasitic  fungus,  Emptisa  (Sparendoncnia)  man 

grows  in  their  bodies,  and  eventually  kills  them,  leaving  rne  at      is 
adhering  to  the  substance  on  which  it  died,  and  surrounded  by  a 
of  a  dusty  white  powder,  which  consists  of  spores  of  the  fhngos. 
The  common  house-fl^',  and  some  other  insects,  are  said  sometiii      b 

be  dangerous  to  mankind  by  conveying  infectiODi 
eases  from  house  to  house^  and  several  cases 
been  reported  where  the  bite  of  an  appafentily  i 
nion  fly  had  caused  dangerous  festering  sores. 
such  cases,  however,  it  was  presum^  that  the  flj 
previously  been  feeding  on  decaying  carrion,  »« 
had  inoculated  the  wound  with  putrid  vims.    '      J 
is  a  small  fly,  {StomoxyH  calcifrans^)  (Fig.  19,)  r 
bling  in  general  appearance  the  common  house-fly,  which  stings  mans 
horses,  and  cattle  very  severely.    They  are  sometimes  very  abnn 
(^specially  before  rain  in  dwelling-houses,  and  more  especially  wh     d 
the  vicinity  of  stables.    The  same  remedies  recommended  for  the  hu 
flies  {Tdbanxis  chrysopsj  &c.)  will  apply  to  these  also,  and  it  is  st 
that  horses  may  be  protected  from  their  attacks  by  rubbing  or  waal 
the  animals  with  a  strong  decoction  of  tobacco-leaves,  of  smart-w< 
{Polygonum  liydroplper^)  or  the  leaves  of  the  English  walnut,  and  d    w- 
less  a  weak  solution  of  carbolic  acid  would  answer  tbe  same  pur     se. 
The  insects  of  Sarcophaga  carnaria  and  other  flesh-flies  are  frequ      y 
yij,  o(>.  very  troublesome  by  depositing  their  lar?»  or 

eggs  in  open  wounds  or  festering  sores,  in  nu 
and  beast.  The  remedy  is  to  wash  frequently 
i;  with  a  weak  solution  of  carbolic  acid,  to  ke^ 
the  wound  clean,  and|  if  possible,  to  protect  it 
with  some  slight  covering,  so  as  to  prevent  tie 
"V^  flies  from  settling  on  it.    The  larvae  or  grabs 

of  CaUiphora  romitoria^  (Fig.  20^)  Lticil in  coMir^ 
(Fig.  21,)  and  other  so-called  blow  or  meat  flies,  have  been  used  wifli 
great  success  as  food  for  young  pheasants  in  this  (K)untry,  and  no  donbt 
would  form  a  healthy  article  of  food  for  young  turkeys  and  chickens. 
When  wanted  lor  fliis  i)urpose,  a  piece  of  lights  or  Fig.  ai. 

liver,  or  a  sheep's  head,  is  hung  up  in  some  place 
away  from  the  dwelling,  where  it  is  exposed  to  the 
llies,  but  at  the  same  time  i)rotected  from  the  attacks 
of  ])redaceous  animals  or  birds.  The  meat-flies  in 
\\w  neighborhood  will  soon  discovt^r  it,  lay  their  eggs  upon  it,  and  in  a  few 
(lays  it  will  be  full  oi'  thes(»  voracious  maggots.  A  large  l)OX  filled  with 
bran  is  then  i)hiced  directly  underneath, and  in  the  course  of  »  fewdaya 


REPORT  OF  THE  ENTOMOLOGIST.         '   133 

abfi,  having  attained  their  full  size,  drop  into  the  box,  and  bary  and 
3  themselves  in  the  bran.  When  wanted,  the  box  is  taken  away 
firesh  box  snbstitnteil.  It  is,  however,  necessary  that  the  maggots 
i  remain  a  day  or  two  in  the  bran  to  cleanse  themselves  before- 
fed  to  the  young  golden  or  silver  pheasants,  as,  if  fed  directly  they 
)m  the  meat,  tJiey  appear  to  act  as  a  putrid  poison,  and  cause  the 
of  the  young  birds.  This  cleansing  or  scouring  process  should  be 
ed  to  most  carefully,  as  a  friend  who  takes  great  interest  in  rais- 
)lden  and  silver  pheasants  one  season  lost  almost  all  his  young 
by  feeding  them  but  one  day  on  undeansed  maggots.  This  food 
Mi  would  be  veij*  heiUthy  for  mocking-birds,  and  also  form  a  gobd 
T  certain  kinds  of  fish,  and  is  well  known  to  all  rodand-line  llsh- 
in  England  by  the  name  of  gentles.  Housekeepers  using  the  or- 
wii*e-net  covers  to  protect  meats  are  often  astonished  at  finding 
maggots  in  it  notwithstanding  all  their  care,  but  it  has  been  as- 
that  these  blow-flies,  being  unable  to  get  at  the  meat  itself,  do  the 
^st  thing,  and  that  is,  to  get  directly  over  it,  and  drop  the  eggs 
fh  the  gauze-wire  on  to  themeat  below,  where  they  hatch  and  pro- 
tlie  maggots ;  in  such  cases  the  top  should  be  covered  so  as  to 
it  the  flies  from  setting  directly  above. 

larvai  of  a  small  fly,  {Anthoinyia  ceparum^)  or  the  onion-fly,  (Fig.  22,) 

„  somewhat  resembling  a  miniature  house-fly,  are  very 

^*    •  destructive  to  the  onion  crop  in  the  Eastern  States. 

I      iT  The  eggs  of  this  fly  are  laid  on  the  leaves  close  to  the 

^     earth,  and  the  larvo)  destroy  the  root,  and  cause  the 

plant  to  turn  yellow,  wither,  and  die.    The  larva 

I        S|,         state  lasts  about  two  weeks,  the  pupa  is  formed  in  the 

V^  bulb  itself,  or  in  the  earth  near  it,  and  the  fly  api)ears  in 

two  or  three  weeks  afterward,  and  it  is  stated  that 
there  are  sometimes  as  many  as  three  generations  in 
one  season.    The  insect  was  imported  about  forty 
ago.    A  dressing  of  sand  and  spirits  of  tar  is  said  to  be  effective 
venting  .the  ravages  of  Psila  rosa',  (Fig.  23,)  a  small  liy  of  some- 
similar  habits,  which  attacks  carrots,  &c.,  in 
e,  and  might  be  used,  perhaps,  with  advantage 
ur  onion-flies,  or  petroleum,  coal-tar,  or  oil  might 
)ly  be  used  with  sand  in  a  similar  manner.    In 
to  create  a  bad  smell  to  drive  away  this  insect 
nilar  flies  injuring  onions,  can'ots,  turnips,  rad- 
S:c.,  it  has  been  recommended  to  water  near  the 
with  a  mixture  of  one  gallon  of  soap-suds  to 
larts  of  gas- water,  or  two  quarts  of  tar.     This 
to  keep  the  flies  away  from  the  plants,  so  that 

0  not  dei>osit  their  eggs  on  them  ;  but  it  is  doubtful,  unless  it  is 
ntly  renewed,  especially  after  rains,  and  even  then  might  injure 
ungj)lants  if  it  came  in  contact  with  them.  Dr.  Harris  suggests 
r  the  seed  on  ground  where  a  <iuantity  of  straw  has  been  burned, 
id  water,  wood-ashes,  lime,  jwwdered  charcoal,  flour  of  sulphur, 
ater  and  soot,  &c,  &c.,  have  all  been  highly  spoken  of  as  reme- 
ilr.  Sanborn  recommends  petroleum  sprinkled  along  the  rows,  and 
ng  with  soap-suds,  soot,  or  pyroligneous  acid.  Curtis  recommends 
ind  salt  to  destroy  the  maggots;  boiling  hot  water  poured  over 
)t  is  highly  recommended  by  many,  and  is  said  to  destroy  the  mag- 
ithont  injuring  the  plants.    The  eggs  of  this  fly  are  said  to  be  de- 

1  by  the  larva  of  a  Chrysopa^  (a  nenropterous  insect.) 
another  species-  of  onion-fly,  Orialia  flexa^  found  in  the  Western 
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States,  it  is  said  that  a  pound  of  copperas  dissolved  in  a  XMul-fidl 
soap,  Avhen  thinned  with  water,  and  applied  to  the  oniooay  is  u     i 
keep  ofi*  the  maggots,  and  also  to  promote  the  growth  of  the  p        i 
•preventive  is  suggested  in  Mr.  Packard's  last  report,  (1872|)  whici 
sow  the  seeds  deeper  than  usual,  so  that  the  liy  canBOt  so  xeadily  ge 
to  lay  its  eggs ;  it  is,  however,  especially  recoiDmended  that  aU  yd!    i 
diseased  onions  (or  other  bulbs  and  roots)  should  be       <    ce  i        l 
fi^m  the  beds,  with  as  much  of  the  roots  and  flbea      i     p< 
burnt  or  otherwise  destroyed  immediately.    For  other  insecu  ii 
roots,  such  as  PsUa  rosce,  the  small  Hy  iiyuring  carrots  in  hu 
Fiir  IM  Anihomyia  raphanij  and  radicumj  which  ii\jaie8 

ishes,  &c.,  many  of  the  same  remedies  as  have 
i^commcnded  for  A.  cepamm  will  anawer. 

The  larvsB  of  some  of  the  OrtaliSof  feed  in  the  fivL 
stems,  and  leaves.    The  larva  of  one  apecieStO 
flexa^  (Fig.  24,)  is  iiy urious  to  the  onion  in  the  n 
^^^^^  States ;  the  remedies  for  tiiis  insect,  however,  wu 

^SSSi^^  found  under  the  head  of  AnOamyia  otparum. 

The  TrypetUlw  are  small  flies  with  mottled,  marbled,  or  variei 
wings  ^  some  of  their  larvie  feed  in  fruit,  others  are  leaf-miners,  i 
others  form  galls  on  x)lants ;  they,  however,  as  yet,  have  done  veiy 
harm,  and  aro  merely  mentioned  as  they  are  common  on  flowers  d 
summer. 

The  L'U'va^  of  several  species  of  small  flies,  Chlorops^  Ocinis^  &c.,in} 
are  very  destructive  to  all  kinds  of  grain,  wheat,  barley,  rve.  &e. 
species  alone,  C.  frit,  is  said  to  have  caused  a  loss  of  $100,(    )  m     e ; 
in  Northern  Europe  to  the  barley  crop.   The  larvae  of  this  s;    i     i  liven 
the  grain,  and  cause  it  to  shrivel.    Another  of  these  larvce  ii\     es  j 
by  destroying  the  central  shoot,  and  still  a  third,  0.  tamiapusj  u<       p 
djiraage  to  wheat  and  barley  by  destroying  the  plant,  ana      ;i         \ 
peculiar  swelling  at  the  joint,  popularly  known  by  the  name  croui.  i^ 
is  somewhat  singular  that  we  hear  no  particular  or  decided  cc  li 

from  our  owji  farmers  of  any  insects  in  the  stalk  of  wheat,  excepranje 
well-known  j6int>wonn,  which  is  a  hymenopterous  insect,  and  has 
wings  instead  of  two.    AVe  have  several  species  of  Chlofvp§  in 
country,  the  flies  of  which  are  extremely  abundiant  among  the  plaatBu 
grain-fields,  and,  no  doubt,  do  attack  our  grain  in  the  same  m     tiai 
the  European  species,  but  as  yet  they  have  not  done  damage  sn 
to  attract  the  attention  of  the  agriculturist.    In  Europe,  where 
insects  do  much  damage,  the  remedy  is  to  change  the  crops  to  ocd 
which  do  not  attract  the  fly,  and  it  has  been  suggested  that  perha 
parent  flies  themselves  might  be  decoyed  to  their  own  destmction  dj 
some  poisoned  liquid ;  and,  although  one  authority  states  that  plo^ 
and  haiTowing  are  of  use,  as  the  pupai  are  formed  under  the  feuth,  yw 
it  api>ears  jflausiblo  that  a  good  rolling,  plowing,  and  harrowing  wwd 
so  disturb  the  pupic  and  throw  many  of  them  to  the  surface,  where  they 
would  perish  from  exposure,  Jind,  at  the  same  time,  bury  the  rest  so 
deep  under  the  earth  that,  even  if  they  completed  their  transformatioiUi 
they  could  not  struggle  through  the  superincumbent  earth,  to  appear 
as  flies  the  next  season.    In  Europe  Chlorous  tamiapus  is  destroyed  by* 
parasitic  four-winged  fly,  CccUnus  niger. 

Th(.'  larva*,  of  the  Agromyzidcv  are  generally  leaf-miners.  One  speoiflSi 
A.  irlticl,  of  Fitch,  is  accused  of  injuring  wheat  by  sucking  the  graiiiB 
when  immature,  and  causing  them  to  shrink  in  a  similar  manner  to 
those  injured  by  Diplosis  triticij  or  the  common  wheat-midge  :  andfha 
same  remedies  will  answer  for  both  insects.    It  is,  however,  aestroyed 
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small  parasitic  hyiuenopteroug  insect,  JDimria  agramyzcBj  which 
Dts  its  multiplyiug  to  any  great  extent.  The  Fhytamyzidw,  being 
liners,  produce  the  blister-like  spots  and  winding  passages  which 
3C  so  plentifolly  found  deforming  the  leaves  of  our  culinary  vege- 
3  and  our  shrubs  and  trees.  They  can  readily  be  destroyed  when 
Arst  make  their  appearance,  by  pinching  the  part  affected  between 
bumb  and  finger,  and  tiiius  killing  tl^  mi^got  within.  Where 
aire  a  multitude  of  these  leaf -miners  at  work,  a  top-dressing  of 
me,  wood-ashes,  or  soot  and  lime,  might  be  useful  in  destroying 
maggots  as  fall  to  the  ground  to  bury  tibiemselves  in  the  earth,  or 
rgo  their  metamorphoses  on  the  surface. 

3  Hippobosoidcdj  or  louse-flies,  are  flat,  leathery  insects,  some  of 
(Hwpobogcaj  &c.)    having  wings,   while  pig.  25. 

{iiehphagus)  are  apterons.  They  live 
g  the  hairs  of  animals,  or  the  feathers  of 
.  The  females  of  these  insects  do  not  lay 
like  the  other  flies,  but  produce  their  young 
>ne  or  two  at  a  time,  and  are  born  alive  as 
,  ready  to  assume  the  pupa  state.  Hippo- 
equina  (Fig.  25)  in  Eurojpe  is  exceedingly  troublesome  to  horses  and 
1;  they  i)ossess  two  wings,  and  from  their  flat  shape,  and  the 
iar  formation  of  their  legs,  they  are  able  to  crawl  backward  or  side- 
among  the  hair  or  feathers  of  the  animals  or  birds  they  infest, 
may  be  destroyed  or  driven  away  by  spirits  of  turpentine  or  by 
ng  with  a  decoction  of  tobacco.  MdopJiagus  xmnus^  Fig.  ec. 
20,)  or  the  sheep-tick,  is  a  small  louse-fly,  without 
\j  that  lives  among  the  wool  of  sheep,  and,  in  Europe, 
y  troublesome.  They  may  be  destroyed  by  dip- 
:he  sheep  (with  the  exception  of  the  face  and  head) 
lixture  of  arsenic,  sotjt-soap,  potash,  and  water,  or 
arsenical  preparations ;  but  they,  being  highly  pois- 
I,  are  very  nusafe  remedies,  and  cannot  be  recom- 
ed  for  geneml  use.  Decoctions  of  tobacco,  applica- 
rf  brimstone,  lard,]>araffine  oil,  &c.,  about  the  neck,  have  been  highly 
m  of  by  some  farmers.  Professor  Verrill  says  that  "  snuff  or  sul- 
in  powder,  rubbe<l  thoroughly  into  the  wool,  is  sometimes  used  with 
results,  and  a  bath  made  by  steeping  tobacco  in  water,  about  2 
is  to  10  gallons  of  water,  in  which  the  lambs  are  immersed,  (ex- 
iheface,)  is' said  to  be  effective,  but  in  some  cases  has  proved  in- 
to the  health  of  the  lambs ;  probably  the  same  solutions  as 
Lor  the  fleas  would  be  equally  effective  for  these,  but  the  strength 
3  liquid  should  be  adapted  to  the  age,  &c.,  of  the  animal  to  which 
iplied." 

cis,  although  not  mentioned  by  Loew  or  Ostensacken  among  the 
.^,  by  many  other  entomologists  are  classed  with  them,  and  Pro- 
•  Yerrill  regards  them  as  "degraded  diptera,  in  which  the  wings 
'presented  only  by  two  pairs  of  stiff  scales,  which  have  little  or  no 
r  of  motion.''  These  insects  are  very  abundant  in  the  neighborhood 
•g-sties,  &c.,  and  may  be  driven  away  by  scattering  quicklime 
>  their  haunts.  The  principal  remedy  against  them  is  cleanliness, 
hould  the  house  dogs  be  i)ermitted  to  sleep  on  the  door-mats  or 
these  should  be  scalded  every  week  or  two  to  destroy  the  living 
es  as  well  as  their  eggs  and  lar\'ae,  which  are  iu  the  form  of  small 
ss  white  maggots,  and  live  ui>on  decaying  vegetable  and  animal 
r  found  iu  the  dirt  and  rubbish.    When  dogs  are  kept  in  kennels. 
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the  straw  or  sbaviugs  upon  which  they  sleep  should  bo  carefully  bom 
every  few  weeks,  as  door-mats  and  old  refuse  straw  are  per    it  i 
ries  for  these  insects.    When  the  animals  themselves  are  very        ■ 
fested  with  fleas,  a  thorough  washing  in  strong  soap-suds  or  a  uodM 
tion  of  tobacco  will  drive  many  of  them  away.    Professor  Venill 
'^to  remove  fleas  from,  the  animals  themselves,  a  wash  containing  oh 
10  x>er  cent,  of  petroleum,  naphtha,  or  benzine,  well  shaken  together 
be  used;  a  weak  solution  of  carbolic  acid,  about  two  or  three       »« 
one  hundred  parts  of  water,  will  also  be  efficacions."     A  mixtnic  ui  tn 
parts  benzine,  five  parts  soap,  and  eighty-five  ports  water  has 
recommended.    Great  care  should,  however,  be  takeu  not  to  make  m 
of  these  mixtures  too  strong,  as  otherwise  they  are  very  apt  to 
the  animals  to  which  they  are  applied.    Camomile  flowers      esauip 
be  very  obnoxious  to  fleas,  and  to  drive  them  away.     Pen 
powder,  which  is  the  powdered  flowers  of  Pyrethrum  roseumj  or 
cum,  rubbed  in  among  the  hair,  will  drive  off  the  fleas,  but  the  uj 
when  operated  upon  with  it,  should  be  taken  out  of  doors,  as  a 
portion  of  this  powder  paralyzes  the  fleas  only,  and  if  they  fall      « 
oaq)et  they  are  apt  to  revive  in  a  few  hours.    The  animal^  aftor  w 
plication  of  the  Persian  powder,  should  be  well  washed  with  »    : 
water.    The  flowers  of  feverfew,  camomile,  and  even  of  ox-eyo 
have  a  somewhat  similar  eflect,  but  much  slighter,  and  when  ap       b 
common  house-flies  appear  partially  to  paralyze  them. 

The  jigger,  or  chigoe,  Sarcopsylla  penetram,  in  the  extreme  South,  ii 
exceedingly  troublesome,  especially  in  the  West  Indies  and 
America.    This  insect  is  a  small  species  of  flea,  which  gently  insin 
itself  into  the  foot  of  mankind,  &c.,  under  the  flesh,  and  gen< 
under  a  toe-nail.    In  doing  so  it  gives  no  pain,  but  the  victim  feels 
a  kind  of  itching  sensation.    When  once  settled,  it  buries  itself  iu 
flesh,  where  it  remains,  and,  if  not  removed,  in  time,  deposits  its  < 
the  young  from  which  burrow  still  deei>er  and  cause  most  dat 
sores.    In  the  AVest  Indies  they  are  easily  taken  out  by  old 
women  who  understand  their  habits,  and  are  able  to  extract  the  w 
insect  with  a  needle  without  rupturing  the  abdomen,  which  is  gr    ij 
swollen  and  distended,  and  appe<ars  like  a  small  bag  filled  with       i 
Should  the  bag  or  abdomen  burst,  and  the  eggs  remain  in  the  w< 
they  must  be  cleansed  out  immediately,  and  some  substance  pat  iu 
wound  that  will  destroy  the  eggs  or  young,  when  hatched  out. "  i 
chigoe  that  we  brought  from  Venezuela  in  the  toe,  did  ilot  develop  i 
perfectly  until  two  or  three  weeks  afterward  in  New  Orleans,  ^ 
having  no  old  negress  to  cut  it  out,  the  swelling  was  carefully  cut  open 
with  a  penknife  and  the  insect  extracted  piecemeal,  and  the  wound  or 
hole  filled  up  with  hot  cigar-ashes.    This  remedy  certainly  was  some- 
what painful,  but  it  was  perfectly  effectual,  as  no  young  ever  made 
their  appearance,  although  the  body  of  the  parent  had  been  bnrst  open 
and  some  of  the  eggs  no  doubt  remained  in  the  wound.    If  in  a  neigh- 
borhood infested  with  these  insects,  a  little  si)irits  of  turpentine  ponrei 
in  the  boots  is  said  by  the  negroes  to  have  the  effect  of  driving  them 
awav. 

As  before  stated,  it  is  of  the  utmost  consequence  for  the  practical 
entomologist  and  farmer  to  study  in  the  field  or  from  living  specimems 
Uie  habits,  transformations,  and  instincts  of  the  various  insects  he 
wishes  to  destroy,  so  as  to  find  out  exactly  at  what  season  of  the  year 
they  make  their  first  appearance,  how  and  where  they  pass  the  winter, 
whether  as  egg,  larva,  pupa,  or  perfect  insect ;  what  weeds  or  wild 
plants  they  frequent,  so  as  to  extirpate  them  if  necessary ;  what  anb- 
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mces  they  are  particularly  fond  o£»  or  what  they  avoid,  and  at  what 
:e  of  their  transformations  they  may  be  most  readily  foand  and  de- 

ruyed ;  if  the  larvaB  infest  sta^ant  water,  let  such  ik)o1s  be  drained 

afterward  sprinkled  with  fresh  lime ;  if  they  breed  in  the  weeds  or 

3S  in  the  angles  of  rail  fences,  the  weeds  shonld  be  cut  and  burned 

a  dry ;  if  they  hybemate  under  bark  of  dead  stumps,  let  all  such 

amps  be  burned  out  before  planting,  for  it  must  be  observed  that  old 

il  fences,  stone  walls,  and  decayed  stumps  are  the  very  best  nurseries 

r  noxious  insects  that  could  bo  invented,  and  any  farmer  may  con- 
vince himself  of  the  fact  by  merely  pulling  oflf  dead  loose  bark  or  look- 
ing in  the  crevices  of  his  loosely-built  stone  walls,  protected,  as  they 
generally  are,  by  a  tall  growth  of  weeds  on  each  side,  and  he  will  find 
Jiem  swarming  with  noxious  insects  and  larvae,  which,  securely  pro- 
jected from  the  winter's  frost  and  cold,  hybemate  in  peace  and  quiet- 
less  until  the  warmth  of  spring  thaws  them  out,  and  induces  them  to 
leave  their  comfortable  quarters  in  order  to  deposit  their  eggs  for  the 
x>ming  season. 

Quick-lime  plowed  into  the  earth  will  free  the  soil  from  many  larvae, 
dspecially  such  as  i)erform  their  metamorphoses  under  the  soil,  and, 
when  an  insect  has  become  so  numerous  as  to  endanger  certain  crops, 
it  would  be  advisable  to  discontinue  planting  such  crops  in  the  infested 
s^hborhood  until  the  insect  is,  as  it  were,  starved  out,  unless  it  is  found, 
LTum  experience,  that  the  insect,  in  such  a  case,  can  subsist  upon  other 
plants,  weeds,  or  grasses,  until  the  same  crop  is  again  grown.    Quassia, 

DCS,  larkspur,  or  stavesacre  seed,  china  berries,  and  leaves,  are  all  useful 
u  destroying  certain  insects,  and  should  be  experimented  with  by  practi- 
^  agriculturists,  and  the  results  made  known  through  the  medium 
)f  the  agricultural  press.  Borax,  powdered,  has  been  highly  recom- 
nended  to  drive  away  cockroaches,  &c.,  but  with  us,  however,  it  has 
:otally  failed.  One  part  of  chloride  of  lime,  mixed  with  half  the  quan- 
tity of  some  fatty  matter,  put  on  a  bandage  and  tied  around  the  trunk 
>f  trees,  is  said  to  prevent  insects  from  ascending.    This,  however, 

>uld  not  last  long,  and  might  probably  injure  the  tree,  by  running 
lown  the  bark  when  healed  by  the  sun  ;  it  would  also  prevent  many 
3eneficial  insects  from  ascending  to  feed  upon  such  noxious  ones,  as 
AphideSj  &c. 

Carbolic  soapsuds  no  doubt  will  destroy  many  rooteatiijig  larvae,  and 
x>iling  hot  water  poured  upon  certain  roots  is  said  to  kill  the  injurious 
naggots,  and  yet  not  to  injure  the  roots  themselves.  Might  this  not 
>e  good,  also,  for  the  grapevine-root  gall-louse  so  destructive  to  the ' 
rineyanls  in  France,  and  found  in  our  Western  States  ?  It  deserves  a 
:rial  at  least.  Salt  strewed  upon  the  surl'ace,  or  plowed  into  the  earth, 
8  greatly  recommended  for  the  destruction  ^f  certain  insects,  but 
should  be  used  with  caution,  as,  if  too  much  be  used,  the  plants  them- 
jelves  would  be  destroyed.  When  operating  for  the  destruction  of  the 
[)erfect-wiuged  insects  themselves,  it  should  first  be  ascertained  if  cer- 
;ain  species  are  attracted  by  lights  at  night ;  if  so,  multitudes  might 
30  lured  to  their  destruction  by  burning  torches,  or  small  fires  made  at 
;ho  proper  season,  when  the  insects  are  most  numerous.  If  attracted 
3y  sweets,  they  may  be  destroyed  by  placing  boards  covered  with  mo- 
asses  or  sirup,  mixed  with  some  poisonous  substance,  such  as  fly-stone 
lowdered,  gray  crude  arsenic,  Paris-green,  &c.  Glycerine  is  said  to 
combine  well  with  arsenic,  and  might  be  tried.  In  all  cases,  however, 
;irhere  deadly  poisons  are  used,  care  should  be  takcu  to  give  due  warn- 
ng  to  children,  by  word  of  mouth,  as  well  as  by  having  the  word 
xnson  marked  on  the  boards  used,  for  such  as  couUl  read. 
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Certain  insects  api)enr  abroad  only  at  certain  hoars  of  the  e\       i 
night.    For  example,  many  moths  fly  only  from  eight  o'clock  a 
past  nine  or  ten ;  another  genus  or  species  then  takes  its  place 
eleven,  and  so  on  until  the  morning  dawns.    All  these  apparently  ts 
insignificant  details  ought  to  bo  carefully  studied  and  noted  down,! 
as  to  know  exactly  how  and  when  we  may  expect  to  meet  with  oei 
insects.    In  short,  the  duty  of  the  practical  entomologist  shonld  be  i 
inquire  into  the  minutest  detail  of  the  lives  and  habits  of  the  i 
has  to  deal  with,  as  much  as  the  physician  does  of  the  diag    su  ( 
diseases,  so  as  to  know  exactly  when,  where,  and  how  they  may  I 
combated  to  the  grcixtest  advantage. 

TOWNEND  GLOVER. 

lion.  Fred'k  Watts, 

Commissioner  of  Agrictdtnre, 


REPORT  OF  THE  CHEMIST. 

The  report  of  1871  embraced  the  work  of  the  laboratory  up  to 
15th  of  May  *,  since  that  time  we  have  been  engaged  in  the  aiudymo 
natural  fertilizers,  as  a  sx)ecialty.    The  amount  of  miscellaneonB  boc 
is  rapidly  increasing,  and  interferes  materially  with  the  proseci       « 
any  special  line  of  investigation,  when  the  labor  in  both  is  reqauwli 
l)e  iHjrformed  by  a  single  assistant.    We  present  an  abstract  of 
work  on 

NATURAL  FERTILIZEBS^ 

. 

A  specimen  of  calcareous  tufci,  from  Abingdon,  Virginia,  presentedlif 
Hon.  John  W.  .fohnson,  is  composed  of— 

Carlxmato  of  lime d4 

Silica  and  alumina -.--... C-  — 

I-iOSS 

#  

la 

Shell-marl  from  Ncwbcrn,  N.  C,  presented  by  J.  P.  Dilling        i 
composed  ot^ 

Water,  (leterminca  at  100-  C 0.631 

Organic  matter 2,89 

Peroxide  of  iron  and  alumina 4.fltt 

Pliospboric  acid -......-#..      €L(W 

Lime W.451 

Potassa 0.91 

Carbonic  acid ^ 10. GDI 

Silica O&OIB 

loaooo 

IVfarl  from  Glymont,  IMarjiand,  presented   by  Leonard    Maibmj, 
gives,  on  analysis — 

Water,  detenninod  at  100- C 3L8ID 

Organic  matter %M 

Phosphate  of  lime,  (tribasic) 4«4I3 

Carbonate  of  lime .••..  19.69 

Carbonate  of  magnema 4.flB 

Peroxide  of  iron  and  alumina 6.80 

Silica 59b9» 

Potassa ^ 0.7© 

Chlorine 0.flK 

100. 000 
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1-iuarl  from  Maraball  Hall,  Maryland,  preseDted  by. Oliver  K 
t,  is  com|>osed  of — 

:  matter  and  moisture 2.030 

it«  of  lime .- 54. 070 

ite  of  magnesia 1. 304 

>ric  acid 0.350 

e  of  iron  aud  alumina 2.  %5 

and  swla 1.000 

?  38.291 

100.000 

3Dsand-marl,  from  the  same  locality,  gives — 

I  matter  and  moistnro 1.900 

icacid 1.214 

oricacid 0.653 

e  of  iron  and  alumina • 2.207 

^ 9.465 

and  soda 1 !"  ./.l/."'' !./.!..... 1**.*'... .."..!,*  .1.'."'.      0.800 

83.761 

100.000 

>ecimen  of  calcareoas  marl  from  San  Jos^,  Santa  Clara  Gonnty, 
niia,  presented  by  Charles  G.  Thomas,  shows  the  following  com- 

determine  at  100- C 1.535 

iteof  lime 58.360 

6  of  iron  and  alumina 7.495 

and  soda 0.250 

32.360 

)ric  acid a  trace 

100.000 

samples  of  marl  from  Prince  George's  Comity,  Maryland,  fnr- 
by  F.  W.  Poor,  give  the  following  results: 

No.  l.-SheU-marl      ' 

determined  at  100^  C 2.600 

: 32.910 

io  acid 26.429 

e  of  iron  and  alumina « 4. 160 

"33.901 

)ric  acid,  potassa,  and  mof^nesia,  each a  trace 

100.000 
No.  II.—  Grcenaand-marL 

determined  at  100-  C 4.025 

7.260 

ic  acid , -  ..^ 5.452 

eof  iron  and  alumina 8.950 

3ric  acid 0.250 

and  soda 0.700 

78.363 

a  trace 

100.000 

jecimen  of  gypsiferous  marl  from  near  Selma,  Alabama,  was  for- 
d  to  the  Laboratory  by  E.  Coon.  On  analysis,  it  showed  the 
ing  composition: 

determined  at  100^  C 17.440 

»  of  lime 22.355 

ad  alumina GO.  205 

100.000 
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Sbell-niivrl  from  Qaeeii  Aune's  County,  Maryland,  presented  by ! 

Hill,  13altimore,  gives,  on  analysis — 

Water,  (lokTiniDed  at  100^  C -.-- ' 

Carbonate  of  lime or 

Pliosphoric  acid ( 

Peroxide  of  irou  and  alumina J"' 

Siliea S 

man 

A  s|ieciiuen  of  ])liospliiitic  m<aii  (mineral  phosphate)  from  near  ChaA 
ton,  South  Carolina,  furnished  by  the  Commissioner  of  Agricaltm 
gives — 

Water,  determined  at  100    C It 

Organic  matter '. 33** 

Insoluble  silica , 7 

Soluble  silica ( 

Sesquioxide  of  iron  and  aluminum t.«. 

Insoluble  phosphoric  acid IP** 

Soluble  phosphoric  acid - 1 

Lime 1? 

Magnesia ^ 0.u 

Potassa 0^^ 

Soda ^.    ? 

Chlorine < 

Sulphuric  acid ........^ ♦•- 

Loss ..•.••.. < 

IOC 

MISCELLANEOUS  ANALYSES. 

An  alkahue  deposit  found  near  El  Paso  del  iNortc,  Mexico,  was  reportBi 
to  the  Secretary  of  State  as  carbonate  of  potassa,  by  ^William  L.  V» 
son,  vice-consul  at  El  Paso,  and  was  referred  to  this  Departm^tfir 
analysis  by  the  Second  Assistant  Secretary  of  State.  Its  compoatioD 
is — 

Water,  determined  at  100-  C 3 

Sulphate  of  soda 11 

<5ulpliate  of  potassa 1 

Chloride  of  sodium. S 

Carbonate  of  soda 7 

liicarbonate  of  soda 70 

1 

A  species  of  yucca,  which  grows  abundantly  in  rocky  and 
localities  in  Utah  Territory,  and  which  is  used  extensively  by  wk 
tives  as  an  article  of  food,  was  forwarded  to  the  laboratory  by  i>  a 
Johnson,  Saiut  George,  ITtah.  The  yucca  has  a  bulboas  root,  which  if 
roasted  in  hot  sand  until  it  is  soft,  in  which  condition  it  serves  as  food 
The  specimen  sent  to  the  laboratory  had  been  roasted  some  thirty  daj» 
yet  it  showed  no  sign  of  fermentation.  A  proximate  analysis  gave 
after  drying — 

Glucose 7. 

Albuminoid  substances 0. 

Vegetable  liber  and  inorganic  matter ! 

100 

Two  specimens  of  leaves,  marked  "  Highland  Sumac  ^  and  "  Lowl 
Sumac,"  were  sent  to  the  laboratory  from  San  Diego,  California^  by  A. 
Gass.    On  close  inspection  of  the  le<aves,  a  doubt  was  raised  as  to 
botanical  character  of  the  plant  from  which  the  leaves  were  obta 
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Ive  tbis  (Ibabt,  they  were  finally  submitted  to  the  inspection  of 
anist  of  the  Department,  who  pronoanced  No.  1  leaves  from  the 
I  integrifolia^  and  No.  2  undetormined,  but  neither  of  them 
Q    3,  Rhtis  glabra. 
)ximate  an«alysi8  gave  for — 

No.  1.    {Hitjhland.) 

/-. i;i.io 

G  fiber,  &c '. 86.90 

100.00 
No.  2.    (Lowland,) 

7.1)2 

e  fiber,  &c , 92.08 

100.00 

ige  of  sumac  leaves  from  Oregon,  Holt  County,  Missouri,  was 
r  \jlarke  Irvine,  with  the  request  that  the  per  cent,  of  tannin  be 
ined.    The  leaves  gave — 

23^  075 
lechery  &c.^^I'y.''lI!!IIII!!I^I!!'.^l.\y,.\  WV.V.V.V.  \V.V.\  ..ir.'.    76.925 

100.000 

• 

determinations  of  tannin  were  made  by  the  process  of  Lowcn- 
lUi  very  satisfactory  results. 

Bcies  of  aquatic  grass,  iSporoholm  oryptandrni,)  which  is  found 
he  southern  shore  of  liake  Erie,  produces  a  coarse,  hemp-like 
A  sample  of  this  was  sent  to  the  laboratory  by  H.  C.  Beardslee, 
sville,  Ohio,  for  the  puriwse  of  determining  its  adaptation  to  the 
cture  of  paper.    The  fiber  is  composed  of — 

0  matter 1.947 

: 98.053 

100.000 

g  it«  good  quality  for  the  use  proposed. 

L.  Heirs,  of  New  Iberia,  Louisiana,  sent  to  the  laboratory  a  sam- 
peat-muck,  to  ascertain  its  value  as  a  fertilizer.  An  analysis 
t  to  be  composed  of— 

etermiued  at  100^-  C ;, 21.300 

matter 38.200 

f  ironaudalumiunm ^ 2.832 

rio  acid « 0.678 

: 0.320 

I 0.388 

35.622 

a  trace 

0.660 

lOO.OiOO 

chief  manurial  value  of  this  muck  is  in  38  ixir  cent,  of  organic 
which  is  principally  carbonaceous,  and  will  make  it  an  excellent 
3nt  in  composting  stable-manure. 

ckage  of  shale,  or  decomposing  rock,  from  Spring  Bluff,  Adams 
,  "VWsconsin,  was  sent  to  the  laboratory  by  J.  H.  Philips,  with  a 
;  that  its  value  as  a  fertilizer  bo  determined.  Analysis  shows  it 
imposed  of — 

etennined  at  100^  C 1.689 

43.110 
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Peroxide  of  iron  ODd  alamina 9' 

Lime - ' 

Maguesia • 1 

8oila 

Carbouic  acid - 1 

PkoHplioi'ic  acid  and  potash,  each .luk 


It  bas  not,  therefore,  a  high,  value  as  a  fertilizer ;  the  11.5  paiti 
maguesia  which  it  contains  being  its  most  impoitant  clement. 

Hon.  Clinton  Lloyd,  of  Washington,  District  of  Columbia,  pr 
a  sample  of  *'  Clark's  ammouiated  bone,"  mannfaetiired  in  Pbilaaeipd; 
Pennsylvania,    Its  composition  is — 

Water,  determined  at  100^  C i 

Or^auic  matter 3 

SofiiTilo  phosphoric  acid - p,» 

luHolublo  phosphoric  acid »*" 

Lime " 

Sulphuric  acid 

Alkalies < 

Silica I 

10 

Many  letters  have  been  received  at  this  Department,  from 
j)laces  ill  Texas,  asking  an  explanation  of  what  the  writers  caB*'] 
soil."    The  phenomena  of  these  soils  are  well  described  in  a       a 
G.  W.  Danover,  Breckinridge,  Dallas  County,  Texas;  from  i 

make  the  following  extract: 

I  send  you  a  specimen  ot  our  i)oison- soils.    All  our  soils  for  many  miles  in  ■> 
directiou  ai*e  of  the  same  character ;  therefore  I  suppose  one  specimen  Tronld  b 
cient. 

There  is  no  perceptible  difference  between  the  poisouHBoil  and  that  which         i 
it.    It  is  distinguished  only  by  the  premature  decay  of  yecetation  frrowi 
It  exists  in  limited  areas,  as  far  as  I  can  learn,  throughout  the  State,  in  eTwj 
of  soil.    Sometimes  cotton  covering  ilfty  acres  dies  ou  one  plantation.    We  oi 
ivM  where  it  exists  until  we  plant  tlie  ground  in  cotton,  fruit-trees,  or  root-ve 
The  natural  grasses,  prairie  and  mesquite,  grow  well  upon  it.     Timothy  •!«•  • 
are  not  adapted  to  this  soil  and  climate.    Vegetation  that  derives  most  of 
from  the  tai>-root  is  more  liable  to  die  than  that  supported  mainljr  thr     |> 
surfiice-roots.     It  does  not  affect  injuriously  cereals,  com,  wheat,  &c.     1m.%,m\ 


stont^     This  is  called  the  ^' black  sticky  land."     It  produces  from   twentiy-^">  •> 
Kcvonty-iive  bushels  of  corn  and  from  one-fourth  to  one  and  a  half  bales  of  col       ■ 
acre  when  not  aftected  by  the  i)oison,  as  we  call  it.    *    *    *    In  procuring  tU 
men  1  removed  the  dirt  four  inches  below  the  surface,  then  cnt  a  slice  tei 
deeper.    The  difficulty  doubtless  lies  some  distance  below  the  surface,  from  tw 
that  often  one  stalk  of  cotton  will  die,  and  another  standing  almost  against  i< 
grow  luxuriantly.    On  examination  their  roots  will  be  found  to  be  different  iD 
the  dead  one  having  a  straight  root  and  the  living  one  mostly  lateral  roots. 

The  specimen  of  soil  sent  to  the  laboratory  was  very  dark-colored- 
nearly  black — with  a  slight  brown  shade,  and  so  hard  that  it  was 
A  erized  with  difficulty.    A  preliminary  qualitative  examination  i 
nothing  new  or  unusual  in  the  soil;  SiO,  the  cause  of  its  pecuHi    13 
be  found  in  the  proportions  of  the  ordinary  soil-ingredients,  or  in 
manner  in  which  they  are  combined.    Subjecting  a  sample  of  t 
well  pulverized,  to  the  action  of  cold  distilled  water,  we  foi     I  bui 
hundredths  of  one  per  cent.  (.GO)  soluble.    Not  satisfied  with  ti 
tion,  we  determined, by  an  ultimate  analysis,  to  ascertain  the         ; 
l)osition  of  the  soil,  as  the  only  reliable  method  of  solving  the  pro 
The  analysis  gave  the  following  composition  in  100  parts : 
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ieterminedafc  100°  C , 7.100 

ceous  matter .!.... J *     6.964 

soluble  in  aBolation  of  carbonate  of  soda 1.673 

obumnsy  (extracted  by  caustic  potassa) 0.213 

ides  of  iron  and  alnminiam *  14.096 

rio  acid - a  206 

,  (potassa  and  soda) 0.740 

3  silica.. 6:3.070 

'manganese '. 2.072 

3.166 

0.700 


100.000 


tlrst  observable  feature  in  this  table  is  the  entire  absence  of  sul- 
acidy  or  any  other  of  the  salphur  compounds.  Next  to  this  is 
ge  per  cent,  of  humus,  which,  in  the  fresh  soil,  most  probably 
[IS  humic  acid  in  combination  with  alumina  and  iron,  forming 
le  humates  of  these  bases,  which  will  account  for  the  very  small 
i  of  soluble  matter  in  the  soil.  In  a  clay  subsoil,  charged  with 
to  the  point  of  saturation  for  at  least  a  portion  of  the  year,  the 
i  matter  which  it  contains  will  be  converted  into  humic  acid, 
of  undergoing  the  usual  decomposition  into  carbonic  acid,  am- 
and  water,  which  a  free  exposure  to  the  air  will  effect.  This 
By  also,  the  fact  that  crops  which  draw  their  nutriment  from  the 
sui)erficial  roots  are  not  unfavorably  affected  in  these  spots,  the 
•soil  being  more  exposed  to  the  air  and  less  subject  to  saturation, 
in  his  Laws  of  Husbandry,  (page  91,)  alluding  to  this  character  of 
lys :  '^  Upon  deep-rooting  plants,  such  as  turnips,  clover,  sainfoin, 
od  beans,  organic  matters,  accumulating  largely  in  the  subsoil, 
y  injuriously,  especially  in  clay,  where  they  decay  much  more 
han  in  lime  soiL  ♦  ♦  ♦  All  these  processes,  however  obscure 
iselves,  are  put  an  end  to  by  applying  lime  to  such  a  field." 
tthis  soil  needs  is,  1st,  a  thorough  underdrainage  which  will  relieve 
soil  from  saturation  during  the  rainy  months,  and  permiHhe  air  to 
:€  freely  through  it  at  all  times.  The  soft  limestones  of  the  cre- 
;  and  tertiary  formations  give  a  substratum  for  the  soil  almost 
ely  impervious  to  water.  These  strata  lying  nearly  horizontal, 
do  generally  in  Texas,  will  necessarily  have  depressions  on  their 
,  forming  ba^s  which  will  retain  the  water,  and  saturate  the  sub- 
1  evai)oration  relieves  it.  2d.  After  the  subsoil  has  been  relieved 
ituration  by  underdrains,  it  should  be  broken  with  a  subsoil- 
)  as  to  bring  it  more  fully  under  the  influence  of  the  air.  Sub- 
however,  wiJl  be  of  no  value  unless  there  is  first  a  good  under- 
) ;  for  the  rain,  saturating  the  subsoil,  will  run  it  into  a  mass,  and 
jsive  quality  will  make  it  as  compact  and  as  imperv^ious  to  the 
i  was  before  it  was  brbken.  3d.  A  heavy  dressing  of  quicklime, 
plowed  in,  would  take  up  and  neutralize  a  largo  amount  of  humic 
d  thus  relieve  other  elements'of  plant-food  which  are  now  locked 
isolnble  humates.  But  without  underdrainage  the  effect  of  lime 
best  be  but  temporary;  for  lime  on  a  saturated  subsoil  tends  to 
it  ultimately  more  compact  and  impervious.  Gypsum  will  greatly 
3  these  soils  by  furnishing  sulphuric  acid,  an  indispensable  ele- 
f  plant-food,  in  which  they  are  very  deficient.  We  would 
•e  prescribe  for  these  poison-soils,  1st.  Thorough  under- 
e;  2d.  Subsoil  breaking;  3d.  A  heavy  dressing  of  lime  and 
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Tbc£o  cxt>criinciit;j  were  couducted  with  tho  thermo-electric  appul 
of  Bulimkortl'.    Tlie  iiccdlo  wa»  adjuutral  in  each  experiment  so  I 
zero  indicated  tliu  temi>Gr<ituro  of  the  room,  and  the  graduation  a 
arc  gave  4.8'^  equal  to  l'^  F.    Tho  exitcrimeiits  were  commenced  on 
20th  of  June,  1872.    Tho  signs  +  and  —  itidicate  a  temperetnrea 
or  below  that  of  tlie  room. 


Juno  an— S.UD  p.  m .  I         I'odur  eiilu 

l>u I        l.'pneriddo 

July  1—3  p.  m I  Uaiila  -leaTi^n,     ilro 

Jul}- 5— S  p.  m I  LAnvLii  oT  the  I 


■lies  and  brai 


Obaorralbat 

*,IISJS™" 

.. 

I.F>re> -wilted  fhnn  heat 

se:£"' 

the  I«r. 

Lmveb  watn 

rnmlMliiUtf 

The  ahfvu  experiments,  though  not  full  enough  to  l>e  concltuire,  n 
dicate  that  growing  vegetation  reduces  temperature  iii  its  Ticiiuty,ii 
the  ratio  of  tho  lapidity  of  the  vegetative  action.  "Whether  this  it  to 
he  attributed  entirely  to  the  evaporation  of  water  from  the  Ieaf,arti 
other  eauseH  in  coi^junctioii,  in  n  iinestion  jet  to  be  determined.  IW 
evaporation  is  the  chief  cause  of  the  reduced  tenii>eratare  is  eAb- 
lished  by  the  fact  that  leaves  iu  which  the  sbomnta  are  closed  defleotttt 
ueodle  +,  but  still  tho  elevated  temperature  did  not  equal  that  of  A> 
suushiuo  from  wliicU  the  leaves  were  taken.  The  greatest  deflectioB 
-i-  obtained  from  leaves  was  15^,  while  a  sheet  of  white  paper  bimt 
suu-exiK>suro  gave  4U^.  As  the  formation  of  carbonic  acid  iu  the  cm- 
hnstiou  of  wood  gi\'es  out  heat,  so  we  would  infer  that  the  deoxidisif 
of  carbon  in  the  function  of  the  leaf  would  absorb  heat.  To  determiK 
this  point  would  require  a  series  of  experiments  to  ascertain  acx:nist>lT 
tho  ratio  existing  between  the  reduetiou  of  temi>erat[ire  and  the  amout 
of  water  evaiiorated.  Our  purpose  iu  the  present  experiments  vu  to 
determine  tho  ell'ect  of  gi-owing  vegetation  on  tho  solar  heat  \?hicli  it 
receives.  From  these  oxpciimeuts  wo  are  satisfied  that  the  solar  itj* 
received  by  growing  vegetation  heat  the  atmosphere  less  tl^i 
same  nvys  received  on  the  bare  earth  or  on  rocks.  Therefore  gtoi 
vegetation  mitigiites  summer  heat,  and  to  that  extent  inflacnces. 
male. 

tJcA'eral  exjieiiments  wore  made  during  the  month  of  Angast  to de 
teriniue  the  diil'erence  between  the  temperatiwj  of  tho  earth  exposed  di 
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-direct  rays  of  the  sun  and  that  of  the  air  with  a  similar  exxiosure. 
iree  observ'ations  were  made  each  day,  as  given  below. 
The  soil  was  a  sandy  loam,  of  a  light-^ay  color,  resting  on  a  com- 
pact clay  subsoil  at  the  depth  of  twelve  inches.  It  was  well  pulverized 
to  the  extent  of  eight  or  ten  inches  deep.    We  regret  that  no  oppor- 
tunity oft'ered  to  vary  these  experiments  in  different  varieties  of  soils 
and  under  different  circumstances.    The  observations  were  continued 
irough  a  week,  commencing  on  the  13th  of  August,  1872.    The  bulb 
the  thermometer  was  placed  five  inches  below  the  surface. 


Date. 

9  J 

i.m. 

V2 

1  m. 

3  p.  ui. 

T?eiYiarlca. 

Air. 

Earth- 

Air. 

Earth. 

Air. 

Eartli. 

1S72. 
August  13 
August  14 
August  15 
August  16 
August  17 
August  18 

F. 

86 

90 

F. 

88 
88 
86 

F. 

100 

104 

06 

F. 
98 
99 
92 

F. 
104 
109 

90 

F. 

9i» 

100 

89 

Sun  obscurod  at  12  ui.,  clear  at  3  p.  m. 

Clear;  bright  sunshine. 

Shower  previous  night ;  variable  sunshine. 

Kaining;  no  observations. 

Clear ;  oright  sunshine. 

Variable  sunshine. 

85 

86 

80 

82 

9ti 
94 

84 
86 

94 
96 

88 
89 

1 

Mean  dif.  3.8. !  Mean  dif.  5.4. 

1 

^fcan 

I  dif.  5.4. 

It  will  be  seen  from  these  observations  that  the  difference  between 
the  air  and  the  soil  is  least  in  the  morning,  attains  its  maximum  at  noon, 
and  maintains  substantially  the  same  relations  till  3  p.  m.  To  reach  any 
reliable  conclusion,  however,  these  experiments  should  be  repeated  at 
different  seasons  of  the  year,  and  in  several  varieties  of  soils.  It  is  an 
interesting  field  of  research,  and  one  which  we  hope  those  who  have 
opportunity  will  not  fail  to  occupy. 

The  subject  of 

THE  WASTES  OF  CITIES  AND  TOWNS 

was  referred  to  this  division  for  investigation,  and,  as  far  as  time  and 
opportunity  would  permit,  that  investigation  has  been  prosecuted  by  a 
pretty  thorough  examination  of  the  various  reports  made  from  time  to 
time  on  the  sewage  of  the  great  cities  of  Europe  and  America,  and  its 
effect  on  rivers,  springs,  and  other  streams  of  water.  In  addition  to 
this  we  have  opened  a  correspondence  with  parties  on  both  sides  of  the 
Atlantic,  from  which  much  important  information  has  been  obtained. 
The  subject  is  one  of  greater  magnitude  than  has  heretofore  been  ap- 
prehended ;  and  its  importance  is  not  by  any  means  limited  to  its  sani- 
tary relations,  though  these  *  constitute  an  important  phase  of  the 
subject. 

The  investigations  developing  the  laws  of  health  and  the  general 
advancement  of  sanitary  science  in  the  last  half-century  have  created  a 
lively  interest  in  the  subject  of  the  best  method  of  disposing  of  excre- 
ment, garbage,  and  other  refuse  matter  from  cities,  towns,  and  manu- 
factories. The  habit  of  hiding  such  waste  matter  in  rivers  so  polluted 
many  of  the  waters  of  England  as  to  call  for  a  remedy  from  the  govern- 
ment. In  1855,  by  a  royal  warrant,  a  commission  was  created  to  inquire 
into  the  extent  of  this  river-pollution,  and  to  suggest  a  remedy.  In  1SC8 
tliis  commission  was  revoked  and  a  new  one  issued  with  enlarged  pow- 
ers. This  commission  has  made  four  very-full  reports,  from  which  we 
learn  something  of  the  alarming  extent  to  which  the  rivers  of  England 

10  A 
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have  been  polluted,  and  tlius  made  the  vehicles  of  disease  to  t1 
their  borders. 

From  Paris  and  from  many  other  cities  of  Western  Euroiie  \ 
complaints  have  reached  us.    Prevalence  of  typhus,  of  cholera, « 
demic  diarrliea,  and  of  other  zymotic  diseases  have  been  traced  dina 
to  the  defective  methods  of  disposing  of  the  waste  matters  whicl 
mulate  to  such  an  extent  in  all  cities  and  towns  of  any  consi* 
magnitude  as  to  soon  become  an  intolerable  nuisance.    There  u 
little  doubt  that  the  plague  which  in  other  years  desolated  the  i 
cities  of  the  world — **  the  pestilence  that  walketli  in  darkness^— i 
really  nothing  more  than  the  legitimate  result  of  an  utter  disregards 
cleanliness  and  other  sanitary  conditions. 

This  subject  has  a  very  interesting  history,  and  one  that  would  1 
very  instructive,  had  we  time  and  space  to  develop  it.    Perhaps  d 
most  ancient  regulation  concerning  this  matter  is  found  in  the 
sanitaiy  provision  of  the  Hebrew^  lawgiver,  (Dent,  xxiii,  12, 13;)ba(u 
most  of  the  ancient  cities,  the  only  provision  for  disposing  of  vMb 
matter  was  to  consume  it  by  Hre,  as  in  the  fires  of  Iliunon  at  Jenuaki 
and  the  fiery  furnace  at  Babylon.    In  Egypt,  the  wastes  wore  annadlF 
carried  away  by  the  inundation  of  the  Kile,  or  covered  up  by  tk 
deposits  from  its  turbid  waters. 

Eome  led  the  way  in  making  provision  for  carrying  oft'  the  wastesfll 
the  city  by  subterranean  sewers.    The  Cloaca  Maxima,  built  by  !EB' 
quin  about  six  hundred  years  before  our  era,  was  the  first  exper        a 
this  line,  and  has  hardly  been  excelle<I  since.    This  ancient  wofk 
cleaned,  repaired,  and  greatly  extended  by  Agrippa  in  the  rdgu  oi 
Emperor  Augustus.    Ho  turned  the  waters  of  the  aqueducts  tin 
the  sewers,  hoping  thus  to  secure  the  cleanliness  of  the  city,  but 
succeeded  in  poisoning  the  Tiber  and  rendering  the  villais  al 
shores  almost  uninhabit<ible.    The  example  of  Eome  has  been 
generally  followed  by  modem  cities,  with  substantially  the  same  i 
ifOndon  began  the  construction  of  her  system  of  sewers  in  the  3 
1225,  and  has  been  extending  that  system  as  the  wants  of  the  city! 
time  to  time  appeared  to  demand.    Paris  began  the  great  work,  wnic 
literally  makes  that  city  stand  on  arches,  about  two  centuries  later 
London,  but  her  sewers  are  said  now  to  be  the  most  perfect  in  the  i 
Yet  neither  Eome,  London,  nor    Paris,  nor  indeed  any   other  m 
European  or  American,  has  succeeded  in  establishing  the  sanitaiy 
dition  at  which  they  aimed,  and  to  secure  which  these  enormous  ex 
iturcs  were  made.    But  their  failure  was  to  be  expecled,  fort 
the  violation  of  a  natural  law  lying  back  of  all  this — a  law,  the  < 
gard  of  which,  has  led  to  the  failure  of  every  attempt  to  establish  a 
vorable  sanitary  condition  in  cities  by  means  of  subterranean  sewe 
is  the  law  of  compensation — the  law  by  which  the  wise  Creator  prop 
to  balance  consumption  Jind  production.    In  her  economy,  nature  i 
no  provision  for  losses,  but  proposes  to  utilize  everything.     Where 
there  is  a  nuisance,  therefore,  some  law  of  nature  is  violated — ; 
thing  is  out  of  place.    To  feed  and  clothe  populous  cities,  a  constant  «i 
is  made  on  the  elements  of  fertility  in  fields  near  by  or  remote. 
which  the  cities  make  no  return.    Can  these  fields,  however  fertile,  > 
tinuc  to  feed  and  clothe  the  millions  of  the  cities  and  yet  not  feel 
exhaustive  drain  1 

The  decadence  of  nations  and  the  downfall  of  empires  are  morede 
involved  in  this  law  of  compensation  than  political  philosophers ; 
statesmen  have  apprehended.    No  nation  has  long  survived  her  abiii 
to  feed  and  clothe  her  people  from  the  production  of  her  own  soil, 
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AS  auy  natiou  or  city  fallen  into  ruins  while  her  fields  maintained  their 
Fertility.  Even  before  the  Punic  wars  Kome  had  drawn  from  the  rich 
fields  and  faultless  climate  of  Italy  the  material  to  feed  and  clothe  the 
thousands  within  her  walls  for  nearly  five  hundred  yenrs,  without  anj^ 
compensating  return.  At  length  a  scarcity  of  food  drove  the  nation  to 
war,  in  order  to  procure  corn  to  distribute  among  the  ))eople,  and  thus 
temporarily  avert  the  famine  that  yearly  threatened  them.    But  these 

pplies,  the  trophies  of  wars  but  little  better  than  robberies,  were 

v^aJlowed  up  by  the  insatiable  sewers  of  Rome,  and  the  fields  of*  Italy 
remained  impoverished,  though  Sicily,  Sardinia,  Spain,  and  the  African 
provinces  poured  their  wealth  of  food  into  her  capital.  The  treasure, 
once  there,  was  lost  forever  in  the  polluted  waters  of  the  Tiber. 

The  exhaustion  of  her  soil  and  the  consequent  uncertainty  of  the  food- 
supply  was  the  principal  cause  of  the  downfall  of  the  republic,  and  final 
overthrow  of  the  empire  which  succeeded  it.  Scipio,  two  hundred  years 
before  Christ,  fed  multitudes  daily  from  the  public  stores,  and  the  con- 
quered provinces  were  taxed  one-tenth  of  their  harvests,  to  supply  the 
means  for  this  distribution  of  food ;  and  even  with  this  provision  re- 
I)eated  famines  occun-ed.  Augustus  Caesar  is  said  to  have  fed  300,000 
of  the  population  of  Borne  ^t  the  public  exi>ense  during  the  greater 
part  of  his  reign.  When  the  census  of  Julius  C(esar  showed  a  decrease 
of  population  in  the  city,  that  shrewd  statesman  did  not  hesitate  to  re- 
fer it  to  the  scarcity  and  uncertainty  of  the  food-supply.  But  his  laws, 
in  the  emergency,  were  as  ineffectnal  as  the  agrarian  project  of  Cains 
Gracchus  had  been  to  restore  to  fertility  the  wasted  fields  of  Italy.  In 
this  stiite  of  pauperism,  who  will  be  surprised  that  the  Iloman  citizen 
lost  his  traditional  independence,  and  descended  to  a  condition  the  most 
servile  and  abject  ?  an  effect  to  be  traced  directly  to  the  uncompensated 
drain  of  tlie  cities  on  the  fertility  of  the  fields. 

The  lesson  of  Spain  is  no  less  instructive  than  that  of  Ilome.  Strabo 
speaks  ot  the  plains  of  Andalusia  producing  a  hundredfold.  At  the 
beginning  of  the  tenth  century  Moorish  Spain  supported  from  her  own 
soil  a  i}opnlation  of  30,000,000.  At  the  time  of  the  Komiui  conquest 
the  city  of  Tarragona  is  represented  as  having  a  population  of  1,000,000, 
and  when  in  possession  of  the  Moors  it  numbered  350,000,  but  at  the 
present  it  has  scarcely  15,000  inhabitants.  When  we  leani  that  Catalonia, 
once  the  granary  of  Southern  Europe,  now  only  yields  a  scanty  harvest 
once  in  two  years,  and  that  Andalusia,  at  one  time  so  fertile,  now  gives  a 
harvest  but  once  in  three  years,  wo  may  learn  this  salutary  lesson — no 
nation  can  long  survive  the  exhaustUm  of  He  soil. 

On  the  other  hand,  the  cities  of  Egypt,  though  not  less  wasteful  than 
the  contemporary  cities  of  Asia  and  Europe,  yet  surrounded  by  fields 
whose  ])erpetual  fertility  is  insured  by  the  annual  inundation  of  the 
Nile,  have  always  maintained  a  respectable  population,  at  least  in  num- 
bers. Cairo  at  the  present  time  has  not  less  than  300,000  inhabitants, 
and  other  cities  are  quite  populous.  China  and  Japan  can  justly  claim 
an  antiquity  which  carries  their  history  up  to  the  very  infancy  of  the 
race.  Kow,  in  what  particular  does  China  or  Japan  differ  from  the  old 
nations  of  Western  Asia,  or  Southern  Europe,  which  live  now  only  in  the 
crumbling  ruins  of  their  once  magnificent  cities  !  Chiefly  in  this :  China 
and  Japan  by  a  rigid  system  of  compensation,  which  requires  that  the 
fields  shall  receive  from  the  cities  as  much  as  they  give,  have  maintained 
their  ciipacity  for  production,  and  consequently  have  been  able  to  feed 
the  swarming  millions  of  their  population,  and  thus  to  prolong  their 
national  existence  indefinitely,  llad  China  or  Japan  sent  abroad  her 
food  to  be  consumed  in  foreign  lands,  or  buried  the  nitrogen,  ])hosphoric 
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acid,  potasli,  and  liiiie  of  lier  crops  in  the  sowers  of  her  great  ci      al 
washed  out  and  lost  forever  in  the  ocean,  they  would  have  been  loi 
a  thousand  years  ago. 

Great  Britain  and  the  other  states  of  Northwestern  Europe  hap 
the  pressure  of  this  inexorable  law  for  the  last  two  or  three  centi 
but  instead  of  resorting  to  conquest,  as  Kome  did,  to  put  off  the e^ 
day,  these  nations  have  sought  a  remedy  in  commerce  and  man 
iug,  by  which  to  draw  from  foreign  lands  the  elemeuts  of  their  k 
to  bury  these  in  the  sewers  of  their  own  cities.     How  well  thej 
succeeded  in  this  the  diminished  crops  and  failing  fertility  of  okt  . 
bear  abundant  evidence.    This  Atlantic  plain  which  once  prodoc     n 
uriant  crops  of  wheat,  corn,  and  tobacco,  but  now  much  of  it  given  n 
to  old-field  pines,  is  a  melancholy  witness  of  their  sagacity  and  onr 

After  the  researches  of  Sir  Humphry  Davy  had   unfolded  the  i 
tance  of  this  subject.  Great  Britain  adopted  a  new  policy  and  bcj     w 
importation  of  fertilizers  to  supply  her  fields  with  that  which  her 
are  wasting ;  and  shortly  the  other  nations  of  Western  !Eurox)e  foiow 
the  exami>le  thus  set.    Krepp,  in  his  work  on  sewage,  says: 

m 

Tlio  fertilizers  imported  [into  Englaud]  consist  clvicfly  of  bones  and  guano.  Fo 
first-named  article  large  depots  have  been  established  all  ovor  the  continent  of  £n<— 
to  receive  whatever  scavengers  and  bone-pickers  can  jiossibly  coUect  in  streets,  <y 
butchers'  stalls,  «&c. ;  and  ship-loads   of  bones  are  thns  annnaUy  sent  to  En 
amounting  from  Bavaria  alone  to  some  G,000  tons.    Besides  this,  nearly  all  the  oI« 
lie  cemeteries  have  been  i-ansacked,  among  others  the  catacombs  of  Sicily,  whiuiw 
now  completely  exhausted.    Nay,  even  the  solemn  repose  of  the  warriors  fiUlen  on  A 
glorious  liclds  of  Leipsicj  Waterloo,  and  the  Crimea  have  been  disturbed. 

In  ISil  England  began  to  import  guano  from  the  Chineha  Isl 
and  from  that  date  to  1800  the  average  imi>ortation  was  20,000  tc 
in  1805  it  rose  to  170,945  tons,  valued  at  $8,425,000.    It  is,  howe 
estimated  that  the  city  of  London  alone  transmits  through  her 
into  the  Thames  ammonia,  phosphoric  acid,  and  potash  equiil  to  au  i 
is  contained  in  the  eight  millions  of  dollars'  worth  of  gaano  impo 
In  other  European  countries,  though  using  less  guano  than  England, 
this  importation  is  sufiicient  to  coustitute  a  serions  dnua  on  thdrn- 
sources.     In  1802  Belgium  imported  50,270  tons  of  gaano: 
14,300;  Germany,  27,044,  and  the  United  States  12,470  tons,    o 
that  time  the  importation  has  rather  diminished  than  increased,  oi 
to  the  advaiKiod  price  from  the  failing  supply.    But  even  a  snpe 
observer  will  see  that  no  importation  of  the  elements  of  fertihty  i 
abroad  can  long  .atone  for  the  violation  of  this  law  of  compensa     i 
its  spirit,  however  we  may  conform  to  its  letter.    The  penalty,  xu 
long  deferred,  must  finally  be  paid.    iN^ature  is  very  exacting.    In  j 
economy  she  wastes  nothing.    A  vegetable  grows  at  the  expense  of 
air  and  the  earth,  but  when  its  life  is  ended,  it  in  time  retnms  to 
of  these  every  atom  which  each  has  furnished,  distribating  its  n    i 
with  even-handed  justice.    Through  the  vegetable  world  animi      iw- 
ri\'e  the  materials  for  their  growth,  and  for  the  repair  of  their  t 
from  the  same  source  of  supply,  the  air  above  and  the  earth  be 
While  an  animal  is  growing  it  returns  to  these  sources  daily  U 
it  takes  by  the  amount  of  its  increase  in  weight,  but  after  it  h         a 
its  full  growth,  the  equal  balance  of  giving  and  receiving  is  um 
After  this,  if  the  animal  is  gaining  in  fiesh  or  fat,  it  takes  more  t       u 
returns ;  on  the  other  hand,  if  it  is  losing,  it  gives  more  •than  it 
and  finally  when  it  dies,  it  returns  to  the  earth  and  air  the  on| 
<'npital  which  it  borrowed  in  its  growth,  and,  when  the  two  sides  ol 
ledger  of  life  are  compared,  not  an  atom  of  matter  is  lost.    The  a^ 
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of  compcusiiUoii  is  complete  aud  absolutely  ijerfect  till  luau  iuterposes 
Ms  arrangemeuts  to  break  up  the  bamiouy  of  iiatme,  by  placing  tlie 
wastes  of  animal  life  beyond  the  reach  of  the  organizing  forces  which 
wouhl  economize  them  in  the  ever-recurring  circle  of  life. 

Few  persons  think  how  seriously  the  importalit  question  of  food-supply 
is  aft'ected  by  the  waste  of  excrement  in  our  cities  and  towns.  This,  of 
course,  will  vary  somewhat  with  the  quality  of  the  food  on  which  the 
population  subsists,  but  a  general  estimate  of  value  may  be  made  from 
the  observations  of  Baron  Liebig,  Professors  Way,  Hoffman,  Boussin- 
gault,  &c.  From  these  authorities,  English  writers  have  generally  con- 
curred in  an  estimate  of  10s.  ($2.30)  per  head  as  the  annual  ^'alue  of  the 
ammonia,  phosphoric  acid,  and  potash  contained  in  the  solid  and  liquid 
excrement  of  an  adult,  Or  Sa.  ($1.84)  per  head  for  the  whole  population. 
This  valuation  is  based  on  a  number  of  analyses  of  solid  and  liquid  ex- 
crement in  the  usual  proportions,  which  give  an  average  in  100  parts — 


SoM. 

Liquid. 

Water 

75.00 

12.20 

1.70 

1.06 

0.29 

19.75 

93.(W 

CarbouaceoQs  sabstances - -. - - 

4. 15 

ATnmoDm  ^.,.x, ..x... ............ .........«,*.*^,  r.-r... 

1.7:5 

Pho6T>lioric  acid 

0.24 

Potash 

0.20 

Other  iiuDeral  snbstauces 

100.00 

100.00 

This  table  reveals  the  fact  that  if  human  excrement  was  deprived 
of  its  water,  the  dry  residuum  would  contain  as  high  a  percentage  of 
ammonia  as  the  best  specimen  of  Peruvian  guano.  It  would  also  be  but 
little  inferior  to  guano  in  the  important  element  of  phosphoric  acid.  At 
the  estimated  prices  of  ammonia  and  phosphoric  acid,  this  table  will 
give  a  much  higher  value  to  excrement  than  that  named  above ;  but 
the  difficulty  of  collecting  all  the  wastes  of  a  city,  and  the  almost  un- 
avoidable loss  of  ammonia  in  the  evaporation  of  the  crude  mass  to  a 
convenient  state  of  dryness,  have  reduced  the  practical  value  to  t'he 
English  standard  of  Ss.  per  individual  of  the  whole  population.  It 
must  be  remembered,  however,  that  this  is  an  estimate  of  what  might 
be  saved  by  utilizing  this  single  waste,  and  not  the  amount  actually  lost 
in  the  sewage  of  cities.  But  even  at  the  low  estimate  we  have  made  of 
this  single  item  of  waste,  the  loss  to  a  city  of  100,000  inhabitants  would 
amount  to  $184,000  per  annum. 

Professor  Voelcker  estimates  that  the  use  of  280  pounds  of  guano  on 
an  acre  of  land  gives  on  an  average  an  increase  of  twelve  bushels  of 
grain.  At  the  same  rate  the  excreta  of  an  adult  for  one  year,  if  applied 
to  an  acre  of  ground,  will  furnish  the  elements  for  at  least  ten  bushels 
of  wheat.  It  will  really  contain  the  ammonia  and  phosphoric  acid  for 
one  hundred  pounds  of  wheat,  though  in  potash,  lime,  and  magnesia  it 
will  fall  short. 

From  this  stand-x)oint  we  may  begin  to  realize  the  magnitude  of  this 
loss,  and  can  calculate,  with  a  good  degree  of  certainty,  its  ultimate 
consequences.  It  is  but  fair,  however,  to  say  that  all  this  is  not  abso- 
lute loss.  A  large  proportion  of  the  nitrogen  contained  in  sewage  and 
in  the  contents  of  cess-pools  and  privy- vaults  is  convei*ted  into  ammo- 
nia,  whichy  in  the  gaseous  state,  escapes  into  the  air,  to  be  washed  out 
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by  tlio  first  rain  that  falls,  and  absorbed  by  the  earth  or  wasted  ontb 
waters  of  rivers,  lakes,  or  oceans.  A  small  portion  of  tlie  contained 
phosphorus  and  sulphur  may  also  combine  with  hydrogen,  and  thns 
iormiup:  volatile  compounds,  may  be  carried  by  atmospheric  agencift 
to  the  Holds,  whore  the  absorbent  power  of  the  soil  may  retain  thorn  for 
future  use.  I>ut  those  natural  distributions  amount  to  onlv  a  s 
proportion  oC  the  value  of  these  wastes;  and,  moreover,  these dism 
butions  are  made  with  the  most  rip^id  imj partiality,  tho  fields  whoro  w 
most  need  th(»m  p:otlinj:^  no  more  than  the  woodlands  or  the  imrrpn 
mountains. 

Tlu*  ma^^nitudo  of  this  loss,  and  its  ix^lation  to  the  prosperity  and 
stability  oi' nations  and  countries,  are  attracting  the  attention  of  the 
best  minds  beyond  the  Atlantic,  and  various  methods  have  been  pro^ 
]>osod  lo(>kiu;:»-  to  the  economizing?  of  these  waste  values,  and  atthesame 
lime  roliovinj?  the  cities  of  an  intolerable  nuisance  and  a  fruitftil  sonrce 
of  disease.  iMany  of  these  methods  have,  at  great  cost,  been  submitted 
to  practical  tests  in  the  cities  of  Europe,  a«  well  as  in  most  of  tiie 
larger  towns  and  cities  of  our  own  country,  but  without  any  very  sati^ 
factory  results  as  yet.  Most  of  these  methods  of  purifying  cities  look 
more  to  the  sanitary  j)hase  of  the  question  than  to  the  interests  of  ^ 
culture ;  but  even  in  the  matter  of  improving  the  health  of  cities  tber 
have  been  but  little  better  than  failures. 

To  carry  away  the  waste  matter  from  cities,  by  means  of  water,  tbio 
subterranean  sewers  is  merely  hiding  the  filth  till  it  can  be  transportcu 
beyond  the  city  limits,  to  contaminate  the  streams  and  pollute  the  air  of 
other  regions.    How  far  this  has  been  carried  maybe  learned  by  an 
examination  of  the  several  reports  of  the  English  "Eiver  Pollution  C 
mission.*-    Even  the  cities  themselves  are  by  no  means  jfree  from  lor 
poisonous  iniluence  of  sewer-gas,  which  in  spite  of  all  precautions  irill 
escape  to  some  extent,  and  to  that  extent  aifect  unfavorably  the  health, 
without  the  true  cause  being  even  suspected.    But  where  the  ont&n  (rf 
sewage  is  in  tide-water,  the  filth  accumulates  to  such  an  extent  as  to  be 
a  fruitful  source  of  disease,  and  frequently,  as  in  the  harbor  of  Nev 
York,  to  demand  large  outLij^s  in  dredging  to  keep  the  channels  of  com- 
merce open.     To  obviate  these  effects,  attempts  have  been  made  to 
purify  sewage  by  filtration,  but  as  the  greater  jwirt  of  the  poUatiDg 
matter  is  in  a  state  of  solution  in  the  water,  the  remedy  has  proved  veiy 
imperfect.    The  organic  matter  in  this  state  is  subjectto  constant chang^ 
which  may  convert  it  into  noxious  gases,  and  these,  escaping,  pollute  tbe 
air  for  miles  around ;  or  it  may  form  combinations  which  are  insolable 
and  thus  be  precipitated  to  fill  up  the  streams  or  obstruct  the  harbors 
into  which  the  sewage  is  poured.    Artificial  methods  of  precipitataon 
have  proved  hardly  more  successful  than  filtration.     Tlie  fertUisng 
elements  of  city  wastes,  when  mixed  with  the  water  of  sewers,  maybe 
regarded  as  practically  lost,  so  fav  as  the  interest  of  iigricultare  is  con- 
cerned.   The  method  of  disposing  of  sewage  by  carrying  it  to  the  coon- 
try  in  ])ipes,  either  by  the  force  of  gravity,  or  by  aid  of  powerful  pump& 
for  the  i)uipose  of  applying  it  to  the  fields  in  the  form  of  irrigation,  has 
been  attempted.    It  has  been  confidently  claimed  that  this  nietJiod  is  a 
suc(^css,  both  in  a  sanitary  and  agricultural  point  of  view.    But  if  satu- 
rating tlie  soil  of  a  city  with  the  contents  of  cess-pools  and  privy- vaults 
condu(!(rs  to  sickness  among  the  inhabitants,  the  same  results  \rill  be 
likely  to  follow  from  sewage  inigation  when  it  has  been  continued  long 
enough  to  saturate  the  soil.    The  chief  difference,  probably,  \rill  be  that 
fewer  ]>ersons  will  be  ailected  by  it  in  the  country  than  in  the  city,  be- 
cause the  exposed  population  is  less.    Moreover,  the  utilization  of  the 
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wastes  must  be  coufined  to  so  limited  a  surface  that  it  can  hardly  be 
regaixlcd  as  fultillment  of  the  law  of  compensation.  Tons  of  phosphoric 
acid,  ammonia,  and  potash,  in  the  form  of  flour,  beef,  and  pork,  are  col- 
lected from  millions  of  acres  and  brought  to  our  crowded  cities  to  be 
nltimately  thrown  iuto  the  sewers.  Now,  what  does  it  avail  to  the  fields 
a  thousand  miles  away  that  a  few  hundred  acres  in  the  immediate 
vicinity  of  the  city  are  rendered  fertile  by  sewage  irrigation?  What  is 
needed  is  tlie  separation  of  the  fertilizing  materials  from  the  crude  mass, 
by  this  means  reducing  its  bulk  and  weight  to  such  dimensions  that, 
like  guano,  it  will  bear  transportation  thousands  of  miles. 

That  iK)rtion  of  food-material  which  was  originally  derived  from  car- 
bonic acid  and  water,  and  which  constitutes  about  80  ^ev  cent,  of  the 
whole  weight,  need  not  be  returned,  as  these  compounds  are  abundantly 
supplied  everywhere.  By  a  complete  separation  of  water  from  excre- 
ment, the  weight  to  be  transported  will  be  reduced  more  than  four-fifths, 
and  by  deodorizing  the  remainder  it  will  have  such  a  form  that  it  can 
be  transported  to  any  place  where  it  may  be  needed.  This  is  indeed  the 
desideratum^  though  it  appears  to  be  the  point  that  has  been  most 
overlooked  in  the  protracted  investigation  to  which  this  subject  has 
been  submitted.  Almost  every  effort  to  dispose  of  the  waste  matter 
constantly  accumulating  in  cities  has  been  in  the  direction  of  adding  to 
the  bulk  and  weight,  thus  rendering  transportation  to  any  considerable 
distance  impracticable. 

To  mix  sewage  with  large  volumes  of  water,  as  is  done  in  most  of  our 
cities,  is  not  only  to  waste  the  manure,  so  far  as  the  countrj^  at  large  is 
concerned,  but  it  sadly  fails  of  its  aim  as  a  sanitary  measure.  In  farm- 
houses, and  in  villages  and  small  towns,  Moule's  earth-closet  meets  the 
requirements  in  a  manner  which  admits  of  but  little  improvement.  It 
is  also  well  adapted  to  the  use  of  barracks  and  soldiers'  quarters,  to 
asylums,  hospitals,  and  prisons,  where  the  care  of  the  closets  can  be 
made  the  duty  of  a  special  agent,  and  where  the  accumulation  of  excreta 
is  not  too  large  to  be  nsed,  economically,  in  the  immediate  neighbor- 
hood; but  it  violates  the  correct  principle  of  sewage  economy  by  in- 
creasing, instead  of  diminishing,  the  bulk  and  weight  of  material  to  be 
transported.  In  large  cities,  therefore,  the  introduction  of  the  '*  earth- 
closet  system  ^  has  met  with  difficulties  which  appear  to  be  practically 
insurmountable.  The  solid  and  liquid  excrement  of  an  adult  in  health 
may  be  estimated  at  three  i)ounda  per  day.  or  two  pounds  each  as  the 
average  of  a  mixed  population.  Now,  it  lias  been  found  in  practice 
that  three  times  this  weight  of  dry  earth  is  required  to  absorb  the  water 
and  deodorize  the  excrement.  This  would  be  six  pounds  for  each  indi- 
vidual daily.  A  city  of  100,000  inhabitants  will  require  the  preparation 
and  distribution  of  600,000  pounds  of  dry  earth  every  day.  This  30,000 
tons  of  earth  has  not  only  to  be  distributed,  but  it  must  be  collected 
and  removed  with  the  additional  weight  of  its  absorption,  amounting 
now  to  an  aggregate  of  40,000  tons.  But,  worst  of  all,  this  process  has 
80  diluted  the  product  and  increased  its  weight,  that  its  manurial  value 
will  not  pay  the  exi)ense  of  its  transportation  beyond  the  near  vicinity 
of  the  city,  so  that  to  the  country  at  large  it  is  virtually  lost.  Even  if 
these  objections  could  be  overcome,  yet  in  the  absence  of  any  general 
supervision  over  its  use  in  private  famiUes,  the  earth-closet,  in  cities, 
will  evidently  prove  a  failure. 

The  limits  of  this  paper  will  not  permit  a  description  of  the  various 
methods  which  have  been  proposed,  and,  to  some  extent,  adopted,  for 
collecting  and  utilizing  their  wastes  in  the  various  cities  of  the  world. 
The  number  and  variety  of  the  methods  proposed  prove  that,  to  the 


152  AGRICULTURAL   REPORT. 

preseut  diite,  no  plan  has  been  adopted  wliicli  fully  meets  the  re 
meuts  of  tbo  case.    But  while  this  is  true,  it  is  also  true  that  in  d 
ering  the  defects  of  these  various  systems  and  plans  we  have 
progress  in  the  direction  of  the  ultimate  end  to  be  accomplished,  t 
the  complete  removal  of  all  waste  matter  from  cities  without 
or  annoyance  to  the  inhabitants,  and  the  separation,  therefr 
extraneous  substances,  leaving  only  the  essential  elements  of  pi 
to  bear  the  expense  of  transportation. 

The  Chinese  method  of  collecting  and  transporting  the  ex 
of  a  city  through  its  streets,  in  open  vessels,  will  so  offend  our  j 
delicacy  as  to  Ibrbid  its  adoption  in  any  of  the  cities  of  our  o 
least.    The  first  and  perhaps  the  most  difficult  problem  to  be  8oi> 
this  relation  is,  the  removal  of  a  large  bulk  of  material,  natur 
fensive,  without  disgust  to  the  more  refined  sensibility  of  our  a^ 
tion.    To  accomplish  this  object,  some  arrangement  embracing  Cj 
Liernur's  pneumatic  system  of  collecting  night-soil   will,  perh 
found  best  adapted.    At  least,  some  mode  of  collection  by  mej 
hausted  reservoirs,  and  conveyance  through  the  streets  in  i 
vessels,  must  be  adopted  to  accommodate  our  American  ideas  of  a 
Collections  must  be  made  frequently,  and  in  warm  weather 
chemical  agents  must  be  used  to  prevent  fermentation.    This  wm 
cessary,  not  only  for  the  health  and  comfort  of  the  inhabitants,  bi 
to  secure  the  full  value  of  the  material  collected.    The  tendency  oi 
gen,  phosphorus,  and  sidphur  to  combine  with  hydrogen,  forminj 
tile  compounds  which  readily  escape  into  the  air  and  are  lost,  is 
ter  demanding  more  attention  than  has  hitherto  been  given 
Human  excrement,  on  an  average,  contains  the  elements  of  about 
cent,  of  ammonia,  after  deducting  the  water ;  but  if  that  am 
formed  in  exposure  to  the  air  and  without  chemical  provisions  lo 
it,  less  than  one- fourth  of  that  amount  will  be  available.    It  is  fix 
cause,  chiefly,  that  the  statements  of  scientific  men,  as  well  as  of 
cal  farmers,  on  the  subject  of  the  manurial  value  of  excrement, 
varied  and  condradictory.  One  makes  his  examinations  of  the  ar 
its  fresh  state  5  another,  after  it  has  undergone  fermentation,  a 
volatile  compounds  have  escaped ;  and  hence  the  discrepancy. 

In  the  second  place,  some  methoa  must  be  devised  to  separate  the 
amounting  to  about  90  per  cent.,  with  which  the  valuable  mat 
mixed.  It  is  at  this  point  that  Liernur's  pneumatic  system  fails  1 
the  requirements  in  disposing  of  sewage.  It  proposes,  after  collect 
contents  of  cesspools  and  vaults,  to  transport  the  whole,  in  its  crud 
to  the  fields  where  it  is  to  be  used  as  a  manure.  The  90 per  cent.  oJ 
which  he  thus  transports  at  great  expense  is  of  no  more  value  thi 
which  flows  in  the  rivep  or  descends  from  the  clouds.  Means  n 
devised  for  the  separation  of  this  water,  that  the  remaining  10 
of  really  valuable  material  may  be  so  reduced  in  volume  and  1 
and  so  changed  in  form,  as  to  bear  transportation  to  any  place  w 
may  be  most  in  demand.  It  has  been  proposed  to  effect  this  obj 
precipitation,  but  there  are  chemical  obstacles  in  the  way  which, 
present  state  of  our  knowledge,  appear  to  be  insurmountable.  '. 
ration  presents  itself  as  the  only  practical  method  of  accomplish! 
object.  Before  evaporation  is  attempted,  it  will  be  necessary  to  < 
the  ammonia  which  may  be  present  into  a  sulphate,  a  chloride,  c 
other  form  that  will  be  involatile  at  the  temperature  employed  fc 
oration.  To  the  method  of  desiccation  by  solar  heat  there  is  the 
tion  of  the  ihtolerable  nuisance  produced  by  the  escape  of  t 
compounds  of  sulphur  and  phosphorous  with  hydrogen.     D 
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ial  heat  it>  expensive  aud  is  liable  to  the  objection  agaiust  solar 
ion.  This,  however,  may  be  obviated  by  conducting  the  evapo- 
i  closed  vessels  and  passing  the  vapor  through  a  deodorizing 
or,  what  would  be,  perhaps,  cheaper  and  equally  effectual, 
t  into  the  furnace. 

remains,  however,  a  formidable  objection  to  artificial  desiccation 
;e — the  enormous  cost  of  evaporating  2,000  cubic  feet  of  water 
recover,  in  an  available  form,  the  valuable  material  in  the  wastes 
of  100,000  inhabitants.  But  no  cheaper  method  has  been  de- 
ich  will  at  once  accomplish  the  two  objects,  to  wit :  Economizing 
valuable  in  the  sewage  and  securing  the  health  and  comfort  of 
litants. 

icability  of  this  method  of  disposing  of  sewage,  and  econo- 
n  a  form  capable  of  being  transported  to  a  distance,  all  that  is 
in  it,  has  never  been  fully  tested  by  actual  experiment  undei 
B  of  science.  A  company,  with  a  capital  of  £500,000,  has  lately 
ned  in  England  for  the  purpose  of  submitting  this  question  to 
3al  test.  The  company  has  secured  the  services  of  William 
sq.,  as  engineer,  and  Professor  J.  T.  Way,  as  consulting 
These  names  afford  a  guarantee  that  the  experiment  will  be 
f  made  in  strict  accordance  with  the  principles  of  science.  Even 
he  cities  may  be  required  to  pay  a  heavy  bonus  to  carry  out  a 
f  thorough  cleansing  that  will  secure  to  them  health  and  com- 
at  the  same  time  contribute  to  maintain  the  productiveness  of 
Tom  which  they  are  fed,  tUey  can  well  afford  to  bear  the  burden, 
lent  imperfect  system  costs  the  city  of  Paris  9,000,000  trancs 
,  while  the  products  of  the  waste  matter  are  worth  but  10  per 
hat  sum.  A  perfect  system,  could  one  be  devised,  would  hardly 
expensive.  Other  cities  fare  no  better  than  Paris ;  many  of  them 
ell. 

eeply  the  importance  of  this  subject  is  felt  in  the  more  advanced 
f  our  civilization  is  indicated  in  a  remark  made  by  the  managers 
ienna  Exhibition  for  1873.  In  their  announcement  of  special 
mes  they  say : 

arged  we  find  the  amount  of  the  useful  material  and  the  means  of  satisfying 
3ment8,  by  a  retrospective  view  of  the  last  ten  or  twenty  years  only !  It  snffi- 
le  out  from  the  list  of  substances,  the  value  of  which  has  been  thus  increased^ 
much  despised,  material,  viz,  human  excrements.  Without  conti*adiction, 
:onsidered  as  some  of  the  most  disgusting  wastes ;  nevertheless  China  and 
nly  owe  their  flourishing  agriculture  to  the  extensive  use  made  of  them,  and 

greatest  chemists  of  our  own  time,  Baron  Liebi^,  has  acknowledged  that 
iin  the  means  of  restoring  to  the  soil  of  Europe  its  power  of  production,  a 
ich  will  soon  be  exhausted  otherwise. 

ring  this,  is  it  not  to  be  called  one  of  the  greatest  absurdities  to  spend  mill- 
;ting  rid  of  a  substance  which  would,  if  we  made  proper  use  of  it,  make  us, 

millions,  richer? 

ve  see  the  magnitude  and  weight  of  this  subject  is  commanding 

ntion  of  agricidtural  chemists,  of  sanitary  philanthropists,  of 

economists,  and  should,  in  its  broader  reaches,  address  itself  to 

'Sman  who  would  explore  the  causes  of  national  decay  and  ruin. 

y  of  recapitulation,  we  present  this  subject  condensed  into  a 

ims: 

)  measure  of  a  nation's  prosperity,  and  the  security  of  its  pro- 

xistence,  are  involved  in  its  capacity  to  produce  human  food  and 

from  its  own  soil. 

)  capacity  to  produce  food  and  clothing  can  be  made  permanent 

a  strict  observance  of  that  law  of  vegetable  chemistry  which 
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requires  that  there  be  faithfully  returned  to  the  soil  an  equivalent  of  al 
the  mineral  elements  taken  from  it  in  the  crops. 

3.  If  the  substances  necessary  to  make  this  compensation  can  In 
advanta/^eously  procured  at  home,  it  is  bad  policy  to  import  th 
abroa<l. 

Tlio  sn«»j(»('t  (if  iiitroducinfj  the  manufacture  of 

nEET  SUGAR 

into  this  country  is  attracting  much  attention  from  tliat  class  of  onrtit 
zens  who  are  stndyinci:  (luostions  related  to  our  national  indejie 
l)roductivcly. 

Tlic  manufacture  of  su^r  from  beets  is  a  modem  indastry,  datin^OB) 
from  the  early  years  of  the  present  century.    It  was  in  the  year  1747i 
Mar<;ratf,  a  Prussian  cliemist,  discovered  that  su<2:ar  existed  in  an  a 
able  form  in  beet-roots,  and  advised  the  cultivation  of  them  for  the 
pose  of  making:  sugar.    Nothing  more  was  done  in  the  matter  tfll  In*' 
when  Achard,  under  the  patronage  of  Fi'ederick  the  Great,  began  s     ie 
of  experiments  to  test  the  practicability  of  the  project.     The  d       t 
Frederick,  however,  put  a  stop  to  the  experiments  before  any  aa 
torj'  results  had  been  attained.    Achard  resumed  his  experi]         u 
1705,  in  which  year  he  cultivated  CO  acres  of  beets.     In  the  ye     i 
presented  several  loaves  of  beet-sugar  to  the  King  of  Prussia,  ac 
panying  them  with  a  report  in  which  he  states  that  he  had  been  abiew 
'l)roduce  a  good  quality  of  raw  sugar  at  05  centimes  a  kilogr     t 
about  G  cents  i)er  pound ;  and  expresses  his  belief  that  his  proc 
were  susceptible  of  improvement  that  would  greatly  rednce  the 
This  report  of  Achard  attracted  the  attention  of  the  French  savt 
a  committee  was  appointed  to  investigate  the  subject.     On  this 
tee  appear  the  names  of  the  most  distinguished  chemists  of  r 
The  report  which  they  made  states  that  Achard  did  not  obtain  more 
1  per  cent,  of  sugar  from  the  beet-roots,  and  under  this  informati 
enterprise,  for  the  time,  appeared  to  die.    It  was,  however,  revivea  i? 
]S[apoleon  I,  who  appointed  a  new  committee  to  conduct  origii      e:     i- 
nients  on  the  subject.    M.  Deyeux,  as  chairman  of  this  seconu  n 
tee,  made  his  report  in  1810,  presenting  with  it  samples  of  sagar 
to  the  best  cane-sugar.    It  is  unfortunate  that  this  report  does  noi 
the  i>er  cent,  of  sugar  obtained,  nor  the  cost  of  its  production ;  bm  ire 
learn  from  other  sources  that  M.  Barruel  about  this  time  obtai 
0  per  cent,  of  juice,  while  the  yield  of  sugar  was  only  1^  per  oeub, 
the  cost  was  about  30  cents  per  pound.    In  1812  the  blockade  of  F      « 
iavorod  the  beet-sugar  industry,  and  liberal  bounties  were  offeiea  i» 
stimulate  the  new  branch  of  business.    At  one  time  $200,000  were  placed 
in  the  hands  of  the  minister  of  agriculture  to  promote  the  sujfa^pIDdll^ 
tion.    The  overthrow  of  the  Napoleon  dynasty  in  1814  cut  off  the  gov- 
ernment bounties  and  threatened  the  entire  destruction  of  the  beet-sogv 
business.    M.  Delisse  appears  to  have  been  the  only  mannfoctnror  m 
France  who  survived  this  shock ;  and  a  duty  of  50  i)er  cent,  on  fbrdgn 
sugars,  which  was  levied  by  the  restored  government,  coming  to  to 
relief,  he  was  soon  able  to  lead  the  business  in  France.    M.  DelisBe  olaiBis 
to  have  obtained  5  per  cent,  of  sugar  from  his  beets,  at  a  cost  of  SSfirancs 
per  hundred  kilograms,  or  about  7  cents  i>er  pound.    From  1S20  to 
1825,   under  government   protection,   sugar   manofactories  inoveafled 
largely,  so  that  in  the  latter  year  one  hundred  establishments  yiW 
reported,  and  France  produced  5,000  tons  of  sogar.    In  1836.  four  bnn- 
'red  and  thirty-six  factories  were  in  successful  operation ;  but  in  the  next 
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year  tlie  government  not  only  withdrew  its  protection  but  levied  a  duty 
of  15  francs  i>er  hundred  kilograms  (1 J  cents  per  pound)  on  domestic 
sugars.  This  resulted  in  the  failure  of  one  hundred  and  sixty  establish- 
ments in  France.  Under  this  reverse,  the  production  of  sugar,  which 
Lad  risen  to  40,000  tons  in  1837,  fell  to  22,000  in  1842.  From  this  date, 
the  history  of  beet-sugar  industry  is  but  the  record  of  a  struggle  with 
the  cane-sugar  of  the  tropics.  From  the  i)resent  state  of  this  conflict 
it  is  quite  evident  that  the  struggle  must  terminate  in  the  triumph  of 
beet-sugar  throughout  Northern  Europe  at  least.  Except  in  the  imme- 
diate vicinity  of  the  sea-board  cities  of  France,  foreign  sugar  has  entirely 
gone  out  of  use.    The  same  is  true  of  Germany  and  Holland. 

The  manufacture  of  sugar  from  beets  is  rapidly  becoming,  an  estab- 
lished industry  throughout  all  Northern  Europe,  and  the  amount  pro- 
duced is  not  only  supplying  the  demand  for  home  consumption  in  those 
countries,  but  beet-sugar  is  beginning  to  compete  favorably  with  cane- 
sugar  in  the  markets  of  the  world.  Even  England,  with  her  commer- 
cial facilities  and  her  favorable  relations  to  the  cane-sugar  producing 
countries,  pays  annually  nearly  £2,000,000  for  beet-sugar.  In  1869  the 
production  of  beet-sugar  in  the  states  of  Northern  Europe  is  said  to  have 
amounted  to  02.823,115  tons,  and  as  the  increase  is  at  the  rate  of  10  per 
cent,  annually  the  production  now  probably  reaches  05,000,000  tons. 
The  steady  increase  in  this  branch  of  production  is  not  only  without 
gOYcmment  protection  at  present,  but  under  the  pressure  of  a  heavy 
special  tax.  In  France  this  tax  (amounting  to  about  $50  per  ton)  is  levied 
on  the  sugar  produced,  while  in  Germany  the  tax  is  laid  on  the  beets 
raised.  This  is  often  as  high  as'$40  per  acre.  Yet,  under  the  influence 
of  favorable  climate  and  soil,  with  the  application  of  science  and  cheap 
labor,  the  beet-sugar  industry  has  established  itself  in  these  countries  so 
firmly  as  to  be  beyond  the  reach  of  competition,  notwithstanding  the 
onerous  tax  to  which  it  is  subjected.  The  introduction  of  this  new  indus- 
try in  Europe  has  saved  at  home  a  vast  sum  of  money  that  would  other- 
wise have  been  sent  abroad  for  sugar;  it  has  increased  greatly  the  con- 
sumption of  that  article  among  the  middle  classes  in  society ;  it  has  given 
labor  to  thousands  during  the  season  of  the  year  when  they  would  have 
been  otherwise  unemployed;  and  it  has  greatly  improved  the  agriculture 
of  the  sugar-producing  countries  by  introducing  a  more  thorough  sys- 
tem" of  cultivation  and  a  new  element  in  the  rotation  of  crops. 

The  practicability  of  economically  establishing  the  manufacture  of 
sugar  from  beet-roots  in  the  United  States  is  yet  an  open  question.  The 
earliest  experiment  in  this  direction,  of  which  we  have  any  record, 
was  made  by  David  L.  Child,  of  Northampton,  Massachusetts,  who  in 
the  year  1838  produced  1,300  pounds  of  sugar  from  beets  grown  on  his 
promises.  No  details  of  his  experiment  are  preserved,  further  than  that 
his  ground  yielded  13  tons  of  beets  per  acre,  at  a  cost  of  $42.  From* 
this  (late  to  1803  no  eiibrts  were  made  to  repeat  the  experiment  of  Mr. 
Child.  In  that  year,  Gennert  Brothers,  from  Brunswick,  in  Germany, 
bought  a  tract  (2,400  acres)  of  land  at  Chatsworth,  in  Livingston  County, 
Illinois,  for  the  purpose  of  entering  into  the  beet-sugar  business  exten- 
sively. This  enterprise,  after  struggling  with  a  series  of  mishaps  and 
lailures,  owing  to  an  ill-chosen  soil,  seasons  of  drought,  inferior  seed, 
&c.,  yielded  to  the  pressure  of  unfavorable  circumstances,  and  in  1870 
thii  establishment  was  removed  to  Freeix)rt,  Illinois,  where  a  similar 
experiment  had  hexm  in  progress  since  1866,  and  which  is  giving  fair 
promise  of  success,  having  produced  in  1870  a  yield  of  200,000  [wunds 
of  sugar  of  a  fair  quality,  and  at  a  reasonable  cost. 

In  1867  Messrs.  Bonesteel  and  Otto  organized  a  company  at  Fond  du 
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Liie,  WiscoiKsiu,  ibr  the  manufacluic  of  bect-sugai*.     The  cai>ilalol 
company  Avas  but  §12,000,  and  the  works  which  they  erected 
capacity  of  only  10  tons  of  beets  per  day.     Spring  floods  and  soi 
drought  operated  unfavorably  on  the  prospects  of  this  company 
18G9  Messrs.  Bonesteel  and  Otto  having  received  a  projwsition ; 
California,  removed  to  that  State,  and  in  1870  joined  the  recently  oi 
ized  Alvarado  I>eet-Sugar  Company.    A  co-operativo  enterprise  of  w 
man  farmers  for  the  manufacture  of  beet-sugar   was  formed  at 
Hawk,  Wisconsin,  in  1870,  and  though  they  are  working  withbutat 
capital  their  success  has  been  quite  encoumging.     An  imperfect  suj^ 
of  water  api)ears  to  be  the  principal  obstacle  in  the  way  of  their  suc<»8 

In  the  year  1800  Mr.  »S[)eckman  made  an  attempt  to  cultivate  tL 
beet  ior  sugar  in  the  vicinity  of  San  Francisco,  California.    The  «ii 
proved  to  be  too  highly  charged  with  saline  matter,  however,  and  ht 
abandoned  the  project.    In  1809  ]\[r.  Wentworth,  of.  Alvarado,  madej 
few  hundred  i)ounds  of  beet-sugar,  which  so  encouraged  capitflJiststltf 
a  company,  under  the  style  of  the  Alvarado  Sugar  Company,  \nth  a 
capital  of  $250,000,  was  formed  by  General  Huchison,  and  Messrs.  Bone- 
steel  and  Otto,  of  Wisconsin,  experienced  sugar-mannfactmrers,  m 
induced  to  take  the  management  of  its  affairs.    In  1870  droaght 
fered  vrith  their  operations,  but  in  1871  they  produced  16  tons  ot      i 
per  acre,  with  an  aggregate  yield  of  over  1,000,000  pounds  of  sagari 
the  crop.    The  results  obtained  are  so  favorably  regarded  that  two 
companies  have  been  organized  in  California,  and  the  beet-sagar  e 
prise  in  the  Pacific  States  is,  by  many,  already  deemed  a  success. 

Another  experiment,  and  by  no  means  the  least  important,  has 
conducted  by  Professor  Gcessmann,  of  Amherst  College,  Massachm 
Tn  this  experiment,  conducted  on  comparatively  a  small  scale,  witi 
apparatus  extemporized  for  the  occasion,  and  consequently  infe      n 
that  which  would  be  used  in  a  regular  sugar  factory,  he  sucoeeo     i 
obtaining  from  8  to  OJ  per  cent,  of  sugar  from  the  beets  raised,  ^ 
is  fully  up  to  the  highest  European  standard.    His  yield  was  from  i 
to  2,000  pounds  of  sugar  per  acre. 

The  questions  of  climate,  soil,  manner  of  cultivation,  and  modes  0 
treatment  in  separating  and  crystallizing  the  sugar,*  adapted  to  thepe 
culiarities  of  the  beet  grown  in  this  country,  must  all  be  determined 
which  will  require  time,  and  a  x)atient  investigation  by  men  of  scientt 
backed  by  capital.  Some  of  these  conditions  are  already  known,  bn 
much  remains  yet  to  be  discovered.  We  cannot  too  highly  commfin 
the  example  of  the  Massachusetts  Agricultural  College  in  taking  Ht 
lead  in  this  investigation.* 

The  beet  is  a  biennial  plant,  and  like  others  of  that  class  store 
away  in  the  root,  or  other  underground  organ,  by  its  first  year's  wort 
the  prepared  material  lor  perfecting  the  seed.  In  southern  climate 
where  the  long  summer  gives  an  opportunity,  in  the  first  year,  to  d 
much  of  the  work  directly,  there  is  less  necessity  for  storing  away,  i 
the  root,  so  large  a  stock  of  prepared  material.  Hence  we  find  sue 
vegetables  as  the  potato,  the  turnip,  the  beet,  &c.,  attaining  their  hi^ 
iist  perfection  in  the  higher  latitudes,  where  the  short  summers  reqc 
a  very  rapid  second  years  growth.  Conforming  to  this  law  we  find  in 
sugar-beet  succeeding  best  in  the  northern  portions  of  France  and  Gt 


V 


*"  Siiiot^  Avritinj^  tluj iibovc  wo  liavo  reooivcd  the  foUowing  iutcresting  roport  fhmitl 
iiivorsity  of  Virginia.    Tlio  crop,  as  indicated  in  another  roport,  is  fdlly  up  to 
uverago  oi*  European  crops,  in  ([uantity.    Perhaps  many  of  the  valleys  of  the  A» 
ghany  MonntainH,  as  well  as  tlie  foot-hills  on  their  eastern  margin,  will  have  ths  ii 
tensity  of  suuimcr  heat  so  modified  as  to  be  well  adapted  to  beet  ooltoxe. 
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iDv,  in  Belgium  and  in  Eassia,  while  in  Spain  and  Italy  the  beet-sugar 
I  ;ry  has  never  been  able  to  sustain  itself.    The  actual  climatic  con- 

Siiuoii  demanded,  however,  appears  to  be  a  low  intensity  of  heat  during 
fc  summer  months.  A  high  summer  temperature  tends  to*the  devel- 
oi     ent  of  woody  liber  in  biennial  roots,  at  the  expense  of  starch  and 

gar.    With  this  view  of  the  subject  it  would  be  hazardous  to  attempt 

et-sugar  making  in  that  section  of  country  east  of  the  elevated  plains  on 
t      eastern  margin  of  the  Eocky  Mountains  and  south  of  the  fortieth  de- 

ee  of  latitude.  The  northern  limit  of  profitable  beet  culture  in  Europe 
I  aot  been  clearly  ascertained ;  but  as  the  Vilmoriu,  which  is  esteemed 
tue  oest  beet  cultivated,  requires  at  least  four  months  to  perfect  its  growth, 
it  will  follow  that  where  this  length  of  summer  can  be  depended  on,  the 
beet  may  be  profitably  cultivated.  In  measuring  the  season,  it  will  be 
proper  to  remember  that  this  crop  is  not  easily  injured  by  light  frosts, 
whether  in  the  spring  or  fall.  The  beet  demands  a  uniform  moisture  in 
the  atmosphere,  rather  than  a  very  wet,  or  very  dry  climate.  It  en- 
dures either  extreme  b^dly. 

The  soil  best  adapted  to  the  sugar-beet  is  a  deep  sandy  loam  well 
nnderdrained.  The  comparatively  small  amount  of  nitrogenous  sub- 
stance in  a  good  sugar-beet  will  not  tolerate  the  free  use  of  manures 
rich  in  ammonia.  Wild  soils  and  newly-broken  prairie  land  should,  on 
this  account,  be  avoided  in  selecting  a  field  for  the  raising  of  beets. 
Soils  abounding  in  mineral  salts  should  also  be  avoided,  as  these  seri- 
ously interfere  with  the  separation  and  crystiiUization  of  the  sugar. 

As  a  general  rule  it  will  be  better  to  apply  to  the  previous  crop  what 
manures  it  may  be  necessary  to  use,  and  abstain  from  their  use  directly 
on  the  beet  crop. 

In  beet  culture,  as  in  every  other  variety  of  farming,  the  first  care  is 
the  proper  selection  of  seed.  Several  kinds  of  beets  are  in  use  in 
Prance  and  Germany.  Among  these  Vilmoriu,  the  White  Imperial, 
and  the  White  Silesian  are  in  good  repute  among  European  sugar-mak- 
ers. Which  will  succeed  best  in  our  soil  and  climate,  or  whether  some 
new  variety  will  be  demanded,  are  questions  which  can  be  settled  only 
by  actual  experiment. 

The  beet  requires  deep  cultivation.  To  this  end  the  subsoil  should 
be  well  broken,  and  the  soil  thoroughly  pulverized.  Large  roots  are  not 
desirable  in  the  manufacture  of  beet-sugar.  From  one  to  two  pounds' 
weight  are  found  to  be  the  most  economical  roots,  yielding  the  largest 
amount  of  sugar  with  the  least  waste.  In  planting  the  beets,  it  will 
be  economy,  in  this  country,  to  make  the  rows  a  sufittcient  distance 

DeterminaUon  of  sugar  in  Juice  of  sugar-beets  cultivated  on  experimental  farfUf  University  of 

Virginia f  season  of  1872. 

Sagar  in  juice. 
(By  polariHCopo.) 

Whit<^  Silesian  Bugar-beot :  Seed  from  United  States  Department  of 
Agriculture,  (ffrown  in  France ;)  average  size  of  roots,  5^  inches 
long  by  3f  inches  maximum  diameter ;  average  weight  of  roots  1 
liound  &i  ounces 11.75  per  cent. 

Ciirter's  ])rize  nursery  sugar-beet :  Seed  from  United  States  Depart- 
ment of  Agriculture,  (imported  from  England ;)  average  size  of 
roots,  5|  inches  long  by  3  inches  maximum  diameter;  average 
weight  of  roots,  1  pound 13. 72  per  cent. 

Vilmoriu's  improved  sugar-beet :  Seed  from  United  States  Department 
of  Agriculture,  (grown  in  France ;)  average  size  of  roots,  6  inches 
long  by  3J  inches  maximnm  diameter  ;  average  weight  of  roots,  1 
pound  *14^  ounces 12.  .^4  per  cont. 

White  sugar-beet :  See<l  from  R.  Bnist,  jr.,  Philadelphia ;  average 
size  of  roots,  7J  inches  long  by  3^J  inches  maximum  diameter  ; 
average  weight  of  root«,  2  pounds  ij  ounces 10. 17  per  cent. 
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apart  to  admit  of  horse-cultivatiou,  but  the  space  between  thoi 
in  the  row  need  not  exceed  oigbt  inches.    Alter  thinning  the     u 
properly,  the  cultivation  consists  in  keeping  tbo  ground  loose  auunic 
from  weeds.    As  soon  as  the  lower  leaves  begin  to  die,  the  croi 
bo  harvested,  but  care  must  bo  tiiken  that  the  roots  be  not  expuscun 
air  and  light.    The  toi)s  should  bo  cut  off  and  the  roots  covered 
earth  so  as  to  secure  them  from  the  influence  of  air,  light,  aud  i 
until  they  are  used  in  the  factory. 

A  mistaken  notion  has  obtaineJ,  to  some  exteut^  among       im 
that  the  beets  can  be  made  into  sugar  on  the  farm.     The  pn 
manufacture  of  beet-sugar  requires  a  well  arranged  fuctoiy  and  & 
sive  machinery,  and  withal,  it  demands  both  skill  and  scien        k 
management  of  all  its  processes.    Without  these,  an  attempt  to 
in  beet-sugar  making  will  be  most  likely  to  end  in  afailare — ^withuHx 
and  backed  up  by  sufticient  capital,  the  prospect  of  the  beetsagarh 
dustry  in  the  northern  portion  of  the  United  States  is  hopefol. 

As  a  sugar-producing  plant,  the  beet  cannot  compare  with  the 
of  the  tropics,  and  if  it  were  possible  to  produce  them  side  h} 
there  could  be  no  competition.    There  is  a  curioos  law  developed  in 
comparison  of  these  sugar-producing  plants.    When  sng^ar  is  pnx 
and  stored  away  in  the  above-ground  organs  of  a  plant,  it  is  fc      a 
be  in  the  ratio  of  the  light  and  heat  to  which  the  plant  is  ex{ 
when  found  in  an  under-ground  organ  it  is  inversely  as  the  lifi^c 
heat.    Of  course  this  law  operates  on  both  sides  within  Uie  1      lo 
plant-life,  that  is,  the  capacity  to  endure  light  and  heat,  or  the  ai 
of  these.    Under  the  operation  of  this  law,  as  we  recede  fin 
tropics,  the  cultivation  of  the  sugar-cane  becomes  less  and  less  pr« 
till  we  reach  a  x)oint  where  it  is  no  longer  a  remunerative  crop;  m^i 
passing  south  from,  i>erhaps,  about  the  fiftieth  degree  of  latito 
this  continent,  we  traverse  the  beet-sugar  zone  till  we  find  ai 
somewhere  about  the  fortieth  degiee,  where  beet  culture  will  < 
be  proHtable.    If  we  could  command  an  ample  territory   w      ji 
tropics  for  the  production  of  sugar  from  the  cane,  the  iutrodocuoi 
fostering  of  the  beet-sugar  industry  would  be  of  questionable  ecc 
But  as  our  entire  territory  lies  beyond  the  tropics,  cane-sugac  bee 
an  uncertain  industry  both  from  degeneration  of  the  cane  and  thie 
ure  of  the  crop  from  unfavorable  seasons.    If  we  take  the  jurodui 
of  sugar  in  Louisiana,  before  the  war  disturbed  that  industry,^  we 
see  how  uncertain  a  crop  sugar  is  in  our  best  latitudes.    The  pr 
tion,  in  hogsheads,  in  several  years,  compares  thus :  In  1834  it  was 
000 ;  in  1835  it  fell  to  30,000 ;  in  1853  it  reached  43D,97G  ;  but  in  lo 
there  were  but  73,000  hogsheads  produced.    The  increasing  co 
tion  of  sugar,  and  the  comparatively  high  price  maintained,  luvii 
competition  in  this  lield,  and  we  see  no  good  reason  why  beet-snf 
should  not  be  able  to  maintain  itself  in  the  race. 

RYLAND  T.  BROWN, 

Chem 

lion.  Fkedebick  Watti^, 

Comnmsmier. 
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REPORT  OF  THE  BOTANIST. 

Sir:  I  have  tbe  pleasure  of  submitting  a  report  on  the  present  con- 
litiou  of  this  division  and  its  work  during  the  current  year.    The  po- 

ion  of  botanist  was  vacant  from  September,  1871,  to  April  of  this  year, 

len  the  present  botanist  entered  upon  his  duties.  Deeming  it  an  im- 
portant part  of  the  work  of  this  division  to  give  attention  to  inquiries  for 
Information  on  questions  relating  to  botany,  and  particularly  to  practical 

i  economic  botany,  the  investigation  of  such  questions  has  occupied  a 
ixiiisiderable  amount  of  the  time  of  the  present  officer  of  the  division. 
Kany  of  these  questions  relate  to  the  nature  or  qualities  of  various 
plants  which  have  attracted  the  attention  of  different  individuals,  some- 
times on  account  of  their  prevalence  as  weeds  threatening  great  injury 
to  the  labors  of  the  agriculturist ;  sometimes  on  account  of  certain 
gprasses  which  in  some  localities  are  intruding  and  extending  them- 
selves, overpowering  and  excluding  the  common  species,  and  which  the 
farmer  is  at  a  loss  whether  to  regard  as  a  friend  or  foe ;  sometimes  in 
relation  to  grasses  or  other  plantB  which  have  been  thought  to  poison 
sattle ;  often  seeking  information  as  to  the  kinds  of  grasses  adapted  to 
3ultivation  in  particular  locations ;  and  frequently  calling  attention  to 
a  plants  which  furnish  strong  fiber,  and  which  are  thought  useful 

r  lue  manufacture  of  paper  or  cordage. 

All  such  questions  having  a  practical  bearing  upon  the  agricultural 
md  productive  interests  of  the  country  have  seemed  to  have  a  legiti- 
nate  claim  upon  the  attention  of  this  Department.' 

Another  subject  seeming  to  claim  its  attention  has  been  the  diffusion 
ihrongh  the  publications  of  this  Department  of  information  regarding 
ixe  various  species  of  our  native  forest-trees,  and  of  the  kinds  which 
Mre  especially  to  be  recommended  for  cultivation,  particuUxrly  by  farmers 

id  others  living  on  the  western  prairies  and  plains.  The  material  in- 
:  ists  of  our  country  are  so  largely  involved  in  the  continued  supply  and 
jonsequently  in  the  continued  growth  and  reproduction  of  forest- woods, 
IS  to  justify  all  reasonable  methods  of  stimulating  the  interest  of  our 
people  in  this  subject. 

The  botanical  collections  of  the  Department  have  been  removed  to 
nore  commodious  quarters  in  the  east  wing  of  the  building,  and  the 
ivork  of  mounting  specimens,  and  their  investigation  and  clarification 
lave  been  prosecuted  as  rapidly  as  circumstances  would  admit. 

The  following  additions  to  the  collections  have  been  made  during  the 
rear: 

Three  packages,  comprising  between  400  and  500  species  of  the  alpine 
>lants  of  Switzerland,  in  excellent  condition;  a  contribution  from  Dr. 
b\  Lagger,  Frieburg,  Switzerland,  received  through  the  Swiss  consul- 
general. 

Two  packages,  embracing  about  500  species  of  the  plants  of  Austria, 
rom  Dr.  H.  Keck,  received  through  the  Smithsonian  Institution. 

Two  packages  of  phenogamous  plants,  and  a  very  fine  collection  of 
uosses,  of  Middle  Europe,  from  Professor  Paul  Keinsch,  Zwoibruckeu, 
jrcrmauy,  also  received  through  the  Smithsonian  Institutiou.  The  col- 
ection  of  mosses  is  a  very  desirable  increase  to  the  herbarium  of  the 
department,  embracing  nearly  a  complete  representation  of  this  order. 
They  have  been  carefully  classified  and  mounted  for  convenient  refer- 
mce,  and  as  a  large  portion  of  the  mosses  of  this  country  are  identical 
yith  those  of  Europe,  the  collection  will  have  additional  value  as  a 
neans  of  determining  our  own  species. 
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Two  small  packag:es  of  California  plants  from  Mary  E.  Pulsifer  Ames 
of  Taylorsville,  California ;  very  interesting  sx>eciniens  and  in  csttlte 
condition. 

Several  packages  of  1  "lorida  x)lants  collected  by  Mr.  Charles  T.  PowA 
Saint  John's  County,  Florida  5  valuable  because  from  a  locality  littk 
represented  in  the  herbarium. 

Two  parcels  of  the  plants  of  Alabama,  from  Mr.  William  Hanv. 
Mobile,  Alabama ;  also  interesting  and  valuable  from  their  rare  ocwc 
rence  in  the  herbarium. 

A  package  of  interesting  western  x)lauts  from  Professor  II.  U,  BaV 
cock,  of  Chicago,  Illinois ;  and  a  package,  mostly  of  specimens  of  a  iv 
species  of  willow,  from  the  shores  of  Lake  Michigan,  near  Chicago,  pn^ 
sented  by  ]Mr.  II.  A.  Warne,  of  Maywood,  Cook  County,  Illinois. 

A  set  of  the  plan ts* collected  under  Mr.  Clarence  King's  exploration i<l 
the  fortieth  parallel,  being  the  types  of  the  descriptions  given  by  3t. 
Sereno  Watson  and  others  in  the  fifth  volume  of  the  report  of  f    lex 
ploration.    This  collection  has  great  scientific  importance,  not  omy  1 
being  a  very  ample  representiitton  of  the  fiora  of  that  now  regioo,  on 
from  the  authentic  identification  of  the  species  and  the  general  euei^ 
lence  of  the  specimens.    Tlie  botanical  report  of  this  exi>editioD 
of  the  most  valuable  scientific  publications  of  the  day,  giving  as  11 
a  systematic  description  of  the  vegetation  of  the  northern  and  cenm 
portions  of  the  great  interior  basin  of  the  countrj- — information  whid 
so  far  as  published  Ueretofore,  had  to  bo  sought  in  the  pages  of  ai 
of  rare  and  hardly  accessible  scientific  journals  and  reports. 

The  set  of  specimens  belonging  to  the  herbarium  has  been  ( 
mounted  and  classified,  and  will  for  the  present  be  kept  as  a  specuu 
lection  for  ready  reference^  and  will  prove  an  attractive  featme  of 
herbarium  to  all  persons  interested  in  the  peculiar  vegetation  of 
region. 

Finally,  the  botanic<il  collection  made  the  past  year  by  Mr.  Coalta 
botanist  of  Professor  Hayden's  expedition  in  Montana,  has  recently  to 
received,  and  although  largely  a  duplication  of  the  collection  of      f 
Watson,  contains  many  interesting  and  valuable  additions.    Mr.  O 
has  displayed  more  than  usual  skill  in  the  preparation  of  his  spec 
a  circumstance  the  more  to  be  valued,  because  for  the  want  of  suci 
many  collections  are  almost  worthless. 

The  work  of  classifying  the  duplicate  specimens  of  plants  in  the 
lections  of  the  Departanent  is  progressing  as  rapidly  as  possible,  wito 
view  to  their  early  distribution — first,  to  such  foreign  societies  j 
dividuals  as  have  already  contributed  to  the  herbarium ;  and,  1    : 
to  such  of  our  own  institutions  of  learning,  and  scientific  bodies, 
may  bo  possible  to  supply. 

During  the  past  year  an  eflbrt  has  been  made  toward  a  collect 
sections  of  our  native  trees  and  largo  shrubs.    Sections  of  over  one  rnu 
dred  dili'erent  species  have  been  obtained.    These  sections  are  about 
inches  in  length,  and  made  from  trees  or  limbs  not  over  6  inches  in  J 
ameter.    They  show  the  bark  in  its  natural  state ;  and  it  is  designed  1 
make  longitudinal  sections,  to  show  the  character  of  the  grain  andi 
appearance  when  polished.    The  purpose  is,  further,  to  have  each  1 
men  accompanied  bj^  its  seed  or  fruit,  and  numbered  to  corre 
with  specimens  of  the  leaves  and  flowers  in  the  herbarinm.    It  is  a 
sirable  that  this  eflbrt  should  bo  continued  until  a  reprcscntati 
complete  as  possible,  of  all  the  forest-trees  of  the  varions  }K>rti< 
our  country  shall  l)c  obtained ;  and  it  is  believed  that  such  a  collec 
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when  properly  displayed  and  oonspicnoasly  labeled,  will  be  one  of  the 
most  instraetive  and  osefol  features  of  the  botanical  mnseum. 

The  accompanylDg  botanical  papers,  suggested  by  various  recent  in- 
quiries and  investigations,  have  been  prepared  with  reference  to  the  in- 
terest of  the  topics  discussed. 

FOREST-TREE  CULTURE. 

Unquestionably  one  of  the  most  important  questions  engaging  the 
[Attention  of  the  American  people  is  that  of  forest  culture.  The  demands 
of  our  rapidly-growing  country  have  for  many  years  so  drawn  upon  the 
resources  of  our  native  forests,  which  at  one  time  seemed  inexhaustible, 
that  we  must  now  contemplate  their  early  extirpation,  and  address  our- 
selves to  the  task  of  conserving  what  forests  we  have  remaining,  and 
providing  new  sources  of  supply. 

Much  has  been  written  on  this  subject,  but  so  difficult  is  it  for  us  to 
realize  the  bearing  of  remote  evils,  that  comparatively  very  few  farmers 
or  land-owners  have  yet  seriously  engaged  in  the  work  of  replenishing 
their  woodlands.  The  arguments  for  this  work  are  strong  and  numer- 
ous, and  have  been  cogently  presented  by  many  writers.  Many  facts 
have  been  observed,  which  appear  to  show  that  the  presence  of  forests 
has  much  to  do  with  the  rain-fall  and  climate  of  a  country;  thus,  it  is 
said  that  the  extreme  dryness  of  Spain  is  due  to  the  absence  of  trees ; 
that  many  districts  in  France  have  been  materially  injured  by  denuda- 
tion ;  that  Palestine  and  many  other  parts  of  Asia  and  Korthem  Africa, 
which  in  ancient  times  were  the  granaries  of  the  world,  are  now  deserts 
or  infertile  regions  in  consequence  of  the  loss  of  their  forests.    It  is  also 

bted  that  a  beneficial  change  in  climate  and  rainfall  has  in  several 
I  ances  followed  the  introduction  of  trees  and  plantations  in  regions 
tuttb  were  formerly  destitute  of  them.  Thus,  it  is  said  that  in  I^wcr 
Egypt,  where  anciently  rain  never  fell,  the  introduction  and  cultivation 
of  extensive  plantations  have  been  attended  with  the  fall  of  a  good  deal 
of  rain,  so  that  showers  are  no  rarity  even  at  Cairo.  It  is  also  affirmed 
that  in  Xew  England  and  other,  wooded  sections  the  clearing  up  of 
forests  and  cidtivation  of  the  soil  have  had  the  effect  of  causing  the  dry- 
ing up  of  many  springs  and  small  streams. 

There  are  some  who  doubt  the  correctness  of  these  conclusions  with 
respect  to  the  climatic  influences  of  forests ;  but,  as  these  influences 
must  be  of  very  gradual  operation  and  require  observations  over  a  long 
series  of  years,  the  question  may  be  considered  open  for  future  inquiry. 
But,  leaving  that  question  out  of  view,  there  remain  abundant  reasons 
to  stimulate  every  landholder  in  our  vast  prairie  regions  to  give  prac- 
tical attention  to  the  subject. 

Trees  are  wanted  for  their  fruits,  for  their  shade  and  protection  from 
winds,  for  fuel,  for  use  in  building,  fencing,  and  the  mechanical  arts. 
Some  trees  are  adapted  to  one  of  these  purposes  and  some  to  another. 

The  earliest  tree-want,  which  is  appreciated  by  farmers  in  a  new 
country,  is  the  want  of  fruit-trees.  Even  this  practical  and  personal 
need  too  often  fails  to  stimulate  the  farmer  to  immediate  action  toward 
the  formation  of  an  orchard.  But  it  is  not  with  reference  to  the  culti- 
^  a tion  of  fruit-trees  that  we  now  design  to  write. 

^V^lat  kinds  of  forest-trees  shall  we  attempt  to  cultivate  is  a  question 
often  asked,  and  toward  the  solution  of  which  we  propose  to  ofl'er  a  few 
thoughts.  In  an  open-prairie  region  there  is  an  immediate  and  urgent 
want  of  trees  for  shelter  and  wind-breaks.  Both  man  and  the  domestic 
animals  instinctively  seek  the  grateful  shade  of  trees  during  the  intense 
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heat  of  summer,  and  as  instinctively  seek  their  shelter  from 
winds  of  winter.    The  intelligent  iarmer  also  knows  that  it  iBa< 
of  ]>ositive  economy,  as  the  absence  of  suitable  shelter  most  be 
^nted  by  an  increased  consumption  of  food  and  foel.     Often, 
linds  that  without  some  suitable  wind-breaks  he  is  nnable  sacc 
to  cultivate  the  best  varieties  of  fruit-trees.    He  wishes  to  secure 
advantages  of  shade  and  shelter  at  the  earliest  i>ossible  x)enod, 
hence  hn  inquires  for  rapidly-gpowing  trees  for  cultivatiou.    The  gra 
cost  of  fencing  on  the  prairie  leads  him  to  seek  some  snitabletreec 
shrub  for  the  growth  of  hedges.    It  is  true  that  many  ezperitnentsi 
this  direction  have  been  attended  with  failnre,  bnt  we  i^oald  notl 
deterred  from  continuing  our  experiments  until  a  suitable  hedge-]^ 
is  found  for  every  section  of  country.    If  the  Osage-oraDge  fiuls,  leti 
try  the  honey-locust,  or  some  of  our  native  tbom-bashes,  crab-a    s 
wild  plums,  viburnums,  or  other  shnibs  or  trees^  until   we  meet 
success. 

The  production  of  wood  for  fuel  and  meohanical  uses  is  an  olg/en 
which,  however  desirable,  has  seemed  so  remote  iu  prospect  that  il 
been  almost  universally  neglected.    But  even  this  neglect  is  to  a  gra 
extent  based  upon  too  general  and  vague  views  as  to  the  slowness  i 
tree-growth. 

There  are  several  species  of  trees  which,  with  proper  cnltivatiou^Ti 
acquire  a  circumference  at  the  trunk  of  8  to  10  inches  in  five  y 
growth,  and  a  few  acres  of  such  trees  would  soon  furnish  a  consttml 
ply  of  desirable  fuel  to  farmers  who  now  have  to  haul,  at  great  expeoaei 
time  and  labor,  a  distance  of  from  five  to  ten  miles,    iviost  of  the 
idly-growing  trees  produce  soft  wood,  which  is  not  much  estee     i  n 
fuel,  but,  for  summer  use,  when  properly  prepared,  it  must  be  eqi 
not  superior,  to  the  corn-cobs  which  are  extensively  used  for  fuel  k 
Western  States.    Many  western  farmers  have  cultivated  their  pra 
lands  for  twenty  years,  and  hauled  their  fuel  from  a  distanoe,  ^ 
during  that  time,  cottonwood  trees  of  2  feet  diameter,  white  maiue 
18  inches,  box-elder  of  20  inches,  and  butternut  of  18  inch< 
have  grown  upon  their  lands  with  a  little  labor  and  care. 

The  planting  and  cultivation  of  hard-wood  trees,  suitable  for  ! 
ing  ])urposes  and  use  in  the  mechanical  arts,  is  one  which  has  been  a 
wholly  neglected  in  this  country.    It  is  a  work  which  is  too  commoni^  i 
garded  as  being  wholly  for  the  benetit  of  posterity,  and  we  are  slowtoi 
ize  that  we  have  any  duties  in  that  direction.    But  the  necessity  of 
ing  upon  this  work  is  apparent,  for  it  is  not  diflScult  to  contemph 
period  when  our  natural  ibrests  shall  have  disappeared  under  tht» « 
nious  demands  which  the  progress  of  our  country  makes  upon 
Some  of  the  trees  which,  at  the  present  time,  seem  most  deserving 
trial  for  the  purjioses  named,  we  will  briefly  notice. 

Cottonwood. — In  the  Western  States  and  Temtories  the  name  ootta 
wood  IS  applied  to  the  Populm  moniUfera.    Groves  of  this  tree  are( 
mon  on  the  streams  which  traverse  the  great  plains  and  prairies,    lie 
tlio  base  of  the  Itocky  Mountains,  however,  as  in  the  Platte  hot 
near  Denver,  two  other  species  of  poplar  aixi  associated  with  itinx 
groves,  viz :  the  naiTow-leaved  cottonwood,  {Populna  angust\foUa^  tf 
the  bals^ani  pophir,  {FoinilxLS  balmmifcra,)    Tney  are  all  large  i 
vigorous  and  rapid  growth,  and  are  readily  propagated  from  cuu 
They  are  paiticuhiirly  recommended  for  wind-breaks  and  shel 
more  tender  and  slow-growing  trees.    A  belt  of  cottonwoods  arou 
j'oung  orchard  will  uudoubtedly  save  many  trees  from  loss  by  fk 
and  contribute  to  t^mr  thrift  and  productiveness.    All  the  poplan 
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dioecious  aud  ohjcctiouable  for  plantiug  iu  tho  iiuuicdiate  viciiuty  of 
d^volHugs  on  account  of  the  abundant  cottony  do^n  of  the  seeds,  which 
fills  tho  air  after  their  maturity.    This  inconvenienco  can  be  avoided, 

►wever,  by  propagating  from  cuttings  of  the  male  tree  only.  Mr. 
c«anuiel  Preston,  of  Mount  Carroll,  Illinois,  writes  to  the  Department 
that  for  a  wind-break  ho  would  substitute  Lombardy  poplar  for  cotton- 
wood,  as  being  more  easily  raised  from  cuttings,  bears  closer  ^settiug, 
has  a  more  sightly  appearance,  has  no  cottony  down  to  till  the  air,  holds 
its  foliage  much  longer,  and,  therefore,  is  a  much  better  windbreak  to 

I  orchard.  At  the  time  of  his  writing,  ^October  14,)  the  cottonwoods 
were  bare  of  leaves,  while  the  Lombardies  were  full  of  foliage,  and 
looked  as  fresh  and  greeu  as  in  midsummer. 

The  mapks.^^FoT  ornamental  culture,  for  usefulness  of  wood,  aud  for 
vigor  of  growth,  there  are  few  trees  so  worthy  of  attention  as  the  silver- 
leaved,  or  white,  and  the  red,  or  swamp  maple.  In  the  Western  States  the 
red  maple  is  comparatively  rare.  The  white  helps  diversify  the  forest 
growth  on  the  bottom-lands  of  most  of  the  w^estern  rivers,  and  is  largely 
planted  as  a  shade- tit^e  in  the  cities.  A  serious  objection  to  its  cultiva- 
tion is,  that  its  long,  slim  branches  are  liable  to  be  broken  by  storms  of 
sleet  and  snow.  This  difficulty  could  be  obviated  by  a  judicious  short- 
ening in  of  the  branches.  In  some  parts  of  the  West  it  has  suttered 
severely  from  the  ravages  of  a  borer,  which  jienetrates  the  trunk.  The 
red  maple  is  more  compact  and  somewhat  less  rapid  in  its  growth,  but 
is  deserving  of  large  planting. 

Hard  7ii(q)le  or  suffar  majyle. — For  beaut}*  of  form,  for  its  close  and 
dense  foliage,  for  the  value  of  its  wood,  and  of  its  saccharine  juice,  no 
cultivator  should  neglect  the  sugar  maple.  In  the  whole  family  of 
maples,  whether  native  or  foreign,  this  species  is  without  a  peer.  It  is 
a  little  shy  of  transplanting,  and  for  the  first  few  years  is  of  slow 
growth,  but  when  it  is  established  it  is  worth  many  times  its  cost. 
Several  foreign  species  of  maple  are  cultivated  for  ornameut  and  shade. 
iu  the  eastern  cities,  but  they  present  no  advantage  over  onr  native  ones. 

Box-elderj  (Negundo  accroides.) — This  tree  rivals  the  cottonwood  in 
rapidity  of  gix)wth,  and  is  deserving  of  particular  attention,  combinini; 
not  only  the  qualities  of  rapid  growth,  of  hardiness,  of  handsome  foliage, 
and  a  good  quality  of  wood,  but  having  also  great  promise  as  a  sugar- 
producing  tree.  Some  investigations  made  in  Illinois,  with  reference  to 
its  value  for  sugar,  are  reporte<l  to  decide :  1st.  That  it  produces  more 
sap  than  the  sugar  maple  of  equal  size,  half  a  gallon  pin*  diiy  being  ob- 
tained from  a  small  tree  of  3^  inches  in  diameter,  and  live  years  ohl. 
2d.  That  the  sap  is  richer  in  sugar,  the  yield  of  dry  sugar  averaging  2.8 
per  cent,  ot*  the  weight  of  the  Siip.  t3d.  That  tho  .sugar  produced  is  in 
general  whiter  than  that  from  sugar  maple  treated  in  tho  same  way. 
These  facts  should  recommend  this  tree  to  the  early  attention  of  all  tree- 
planters,  especially  in  prairie  regions. 

AUanthiiti. — The  ailanthus  appears  to  bo  one  of  tho  most  promising 
trees  for  cultivation  in  the  West.  It  thrives  well  even  on  hard  and 
stony  soils.  It  is  a  native  of  China,  but  has  for  many  years  been  culti- 
vated iu  Europe  and  in  this  country.  It  approaches  in  botanical  affin- 
ities nearer  to  tho  wafer-ash  or  hop-tree  (Pteica  irifoUata)  than  to  any 
other  tree  of  ihis  country.  It  produces  flowers  of  two  kinds,  generally 
i)n  (iitVerent  trees.  The  male  flowers  are  produced  iu  large  panicles,  and 
lie  ol'  a  greenish-yellow  color,  aud  very  disagreeable  odor,  whichcircum- 
siaiK  e  lias  made  it  quite  unpopular  as  a  shade-tree  in  cities.  This,how- 
Lver,  V. <'aid  not  be  a  serious  objection  to  its  cultivation  as  a  forest-tree, 
riie  \\  ood  is  hard  and  fine-gi-ained,  and  well  adapted  to  cabi^e^work. 
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It  is  also  good  for  fuel.  In  France  and  Soutlieru  !Earoi>e  it  giovstot 
large  size  on  chalky  soils  where  few  other  trees  would  live.  Ithasbea 
largely  planted  on  the  plains  of  Sonthem  Bassia,  to  fix  the  loose,  Ito 
ing  sands.  Korth  of  latitude  40^  it  will  probably  be  too  tender  ir 
profitable  culture.  It  is  easily  propagated,  either  from  aeedSy  sodni 
or  root-cuttings.  It  was  introduced  into  this  country  undeo*  thenameii 
^<  tree  of  heaven,''  and  is  indeed  a  beautiful  tree  when  in  full  foliage 

Ash. — ^We  have  five  or  six  native  si>ecies  of  ash,  all  of  which  an 
ornamental  and  useful  trees,  but  two  species,  the  white  and  the  \iat 
are   especially  valuable,  and«  should  be  among^  the  kinds  planted  Irr 
every  cultivator.    The  timber  of  the  ash  is  adapted  to  a  great  varied 
of  uses,  particularly  in  the  manu&cture  of  farming-tools.    On  aooont 
of  the  great  demand  for  this  timber  for  agricultural  implements,  fir 
carriages,  and  furniture,  it  is  becoming   scarce,  and  its  cultiv! 
promises  to  be  very  remunerative  at  an  early  ciay.     The  white 
becon  ^^  one  of  our  largest  forest-trees,  attaining  the  height  of  '<u  or 
80  fuec,  with  sometimes  a  diameter  of  3  feet  at  the  base.    The  ^ 
is  white,  and  remarkable  for  its  toughness  and  elasticity.    For 
qualities  it  is  used  for  hoops,  pitchfork  and  rake  handles,  ana 
wagon-shafts.    Emerson  relate3  that  an  ash-tree  ,in  Granville, 
chusetts,  was  rived  into  3,000  rake-handles.    It  was  4^  feet  in  di 
and  had  a  shaft  of  70  feet  without  a  limb.    The  white  ash  requB 
deep,  moist  soil,  for  its  greatest  perfection.    Most  prairie  soils  are' 
adapted  to  its  growth.    It  bears  transplanting  well,  and  is  remarkanf 
exempt  from  the  attacks  of  insects.    The  blue  ash  occnrs  in  the  bot- 
tom-lands of  the  Western  States.    It  may  be  readily  distingi      A^ 
the  young  shoots  being  square  or  sharply  four-sided.    The  woou  u 
to  bo  more  durable  even  than  that  of  the  white  ash,  especially  ^ 
exposed  to  the  weather,  as  for  fence-posts,  stakes,  and  rails.    This 
cies  haB  a  southern,  and  the  white  ash  a  northern  range.     The  8     o 
either  may  be  sown  in  the  fall,  thinly  covered  with  earth,  and  h 
mulched  with  straw,  or  it  may  bo  sown  in  the  spring,  after  oeing 
with  moist  sand,  and  exposed  for  a  few  days  to  a  warm  snn. 

TJw  walnuts, — The  black  walnut  is  a  timber  of  so  mnch  importaotf 
in  cabinet-work,  and  is  becoming  so  scarce  by  the  constantly-incn 
demand,  that  no  tree-cultivator  should  neglect  to  give  it  a  place  in  m 
plantation.    The  tree  begins  to  bear  fruit  at  an  early  age,  and  the  i 
which  resemble  those  of  the  English  walnut,  are  mnch  esteemed  by  i 
persons. 

The  white  walnut,  or  butternut,  furnishes  a  wood  of  similar  textnn 
light  brown,  fine-grained,  and  easily  worked,  but  not  so  ornamental 
tno  precediug.    The  wabmts  do  not  transplant  well,  and,  therefore, 
nuts  should  be  planted  where  the  trees  are  to  remain.     From  ui 
seed  they  grow  vigorously,  especially  the  white  walnut,  which  alni 
equals  the  soft  maple  in  thrift. 

TJic  American  chestnut — Tliis  is  one  of  the  finest  in  appearance,  am 
one  of  the  most  useful,  both  for  the  value  of  its  timber,  and  for  its  va 
bio  fruit,  of  our  native  trees.    The  difficulty  of  transplanting  the ; 
trees  has  hindered  its  cultivation.    It  is  found  chiefly  in  hilly  ; 
mountainous  districts,  and  for  successful  cultivation  should  at  1 
a  dry,  well-drained  subsoil.  Mr.  Preston,  of  Mount  Carroll,  Dlinuis.      b 

Tt  has  1)0011  j]ronerally  siipposod  that  tlic  cliostmit  coiilil  not  l)o  succcsafViUy  n 
upon  our  prairies,  lint  m;^  experience,  and  tliat  of  otIiei*9|  proves  it  to  Ix)  a  mist 
i  have  tliom  8o,yent<^en  years  old,  and  bearing  nuts,  and  some  of  tho  trees  are  IS  in 
in  diameter.  They  grow  faster  than  tho  Imtternut;  which  I  also  have  o^abonl 
same  a^e.  I  have  never  succeeded  in  transxdantiug  the  chestnut,  while  I  have  ti 
planted  tho  butternut,  with  a  loss  not  to  exceed  3  per  cont. 
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The  ehns. — Of  our  elms,  the  white  and  the  red  are  the  most  import- 
mt.  For  an  ornamental  tree  for  parks,  lawns,  and  streets,  they  have  a 
lational  reputation.  They  are  hardy,  grow  with  tolerable  rapidity,  and 
uro  readily  transplanted  at  almosi  any  age.  The  wood  of  the  white  elm 
s  rather  inferior  in  quality ;  that  of  the  red  is  stronger  and  more  dur- 
able, and  is  much  used  for  the  manufacture  of  wagon-hubs,  carriage- 
wheels,  &c. 

The  tchite  willow.  —  Notwithstanding  the  prejudice  which  exists 
igainst  this  tree,  on  account  of  the  extravagant  representations  made 
>f  it  a  few  years,  ago,  as  a  hedge-plant,  it  deserves  attention  from  its 
rapid  growth,  as  well  adapted  for  wind-breaks  and  screens.  It  may  be 
planted  in  low  grounds  which  areunsuited  for  most  trees,  and  will  thrive 
[>est  in  such  situations.  Its  light  and  graceful  foliage  afifords  an  excel- 
lent contrast  with  most  other  deciduous  trees,  and  in  places  where  fuel 
8  scarce,  it  is  deserving  of  cultivation  for  an  early  and  abundant  pro- 
Inction  of  wood. 

Evergreens, — By  evergreens  is  commonly  understood  the  family  of 
•oniferous  trees,  because  in  nortibern  latitudes  these  are  the  only  trees 
ivliich  retain  their  foliage  throughout  the  year.  The  deciduous  trees 
?ive  us  shade  and  shelter  during  the  summer ;  but  in  our  prairie  regions, 
luring  the  coldest  half  of  the  year,  they  are  leafless  and  afford  only 
mrtial  protection  from  the  fierce  blasts  of  winter.  This  consideration 
ilone  should  recommend  the  cultivation  of  evergreens  to  every  dweller 
ipon  prairie  soil,  for  not  only  is  tiie  comfort  of  man  and  beast  concerned, 
jut  also  practical  economy,  as  it  is  well  known  that  the  abstraction  of 
uiimal  heat  by  cold  winds  must  be  counterbalanced  by  an  increased 

ipply  of  food.  But  the  fact  that  these  coniferous  trees  furnish  our 
nost  valuable  building-materiaJ,  that  our  native  supply  of  them  is 
."apidly  diminishing,  and  the  market  value  advancing,  affords  strong 
md  urgent  argument  for  the  attention  of  tree-growers. 

Pines. — ^The  White,  Austrian,  and  Scotch  pines  are  considered  the 
best  for  general  cultivation.  Mr.  Bryant  says  of  the  white  pine :  "  No 
ane  of  our  native  forest-trees  is  more  generally  useful,  and  no  one  better 
merits  careful  preservation  and  extensive  culture.  As  an  ornamental 
tree,  it  is  surpassed  by  few,  if  any,  of  the  genus.  Its  foliage  is  soft,  its 
line  agreeable,  and  the  whole  appearance  of  the  tree  graceful.'' 

The  Scotch  pine  is  one  of  the  most  rapidly  growing  species,  and  suc- 
ceeds in  very  variable  soils,  being  jierfectly  hardy,  even  in  the  most 
northern  parts  of  the  country.  It  bears  transplanting  with  more  facility, 
[)erhaps,  than  any  other  species.  Its  thick,  dense  foliage  adapts  it  well 
tor  screens  or  belts  for  the  protection  of  orchards.  On  account  of  its 
rapid  growth,  its  valuable  wood,  its  hardiness,  and  its  adaptability  to 
diflerent  soils,  it  is  strongly  recommended  for  cultivation.  The  Austrian 
pine  has  much  resemblance  to  the  Scotch,  having  longer  leaves,  of  a 
darker  color.  It  grows  vigorously,  and  from  its  stiffness  and  strength 
resists  the  most  violent  winds,  and  does  not  suffer  under  the  heavy  ac- 
cumulations of  sleet  and  ice,  which  sometimes  greatly  injure  more  slender 
species.  It  has  been  extensively  planted  for  ornamental  purposes,  and 
although  rigid  and  ungraceful  in  habit,  its  dense  and  dark  foliage  in 
winter  renders  it  very  pleasant  to  look  upon. 

Spruce  or  fir. — ^The  white  and  bla(^  spruces,  the  Norway  spruce^  and 
the  hemlock  or  hemlock-spruce,  are*]^  most  important  species  or  this 
genus,  Abies.  The  Norway  spruce  in  particular  has  been  highly  recom- 
mended by  several  western  horticultural  societies  as  the  most  suitable 
tree  for  belts  for  the  protection  of  orchards.  It  is  perfectly  hardy,  bears 
transplanting,  is  vigorous  in  growth,  and  adapted  to  all  common  soils. 
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The  white  and  the  black  spruces  axe  among  the  most  valuable     t 
mental  evergreens,  and  their  presence  in  the  vicinity  of  the  farmh 
or  dwelling  is  at  once  an  evidence  of  taste,  and  adds  materially, not 
to  the  nuirket-value  of  a  place,  but  presents  agreeable  objects  forcK 
eyi»,  and  relieves  the  ditrariness  of  the  winter  landscape. 
"Among  oniamentiil  evergreens,  perhaps  none  is  more  deserting  of  i 
l)laco  than  the  hemlock.    Its  delicate  light-green  and  silvery  foil 
and  slender,  drooping,  graceful  branches,  form  a  pleasing  contrast  Ma 
the  stiller  and  more  ligid  pi;ies  and  spnices.    Perhaps,  on  account  (li 
its  commonness  in  the  Northern  and  Eastern  States,  it  has  been  neglectd 
as  an  ornamental  tree.    Mr.  Meehan  says  of  it  that  it  would  be  no  ei 
aggeration  to  pronounce  it  the  most  beautifal  evergreen  in  cnltivarion. 
It  has  been  reconnn ended  as  a  screen  or  ornamental  hedge,  bnt  fortius 
purpose  there  is  probably  no  evergreen  equal  to  the  arbor-vitae.   Tto 
bears  close  planting,  may  be  pruned  into  any  desired  shape,  and  form^ 
a  dense,  compact  wall  of  the  deepest  green.    The  Siberian  and  Chinese 
arbor-vitas  are  considerably  cultivated,  and  may,  perhaps,  suit  some 
localities  better  than  the  American. 

TJw  larch. — Tlie  larch,  although  not  an  evergreen,  is  a  conifie 
tree,  ix)ssessing  the  same  general  characters  of  strncture  and  fructibca- 
tion  as  those  >ve  have  mentioned.    The  American  and  the  European  an 
the  two  species  which  are  known  in  cultivation.    The  European 
has  of  late  yeare  been  very  highly,  perhaps  extravagantly,  reoHD- 
mended  for  general  cultivation  as  a  timber-tree  on  the  western  prairies 
It  has,  indeed,  many  valuable  qualities,  being  a  very  rapid  grower,  pos- 
sessing a  pleasing  symmetry  of  form,  and  ihmishing  a  wood  of  gi 
value  and  adaptinl  to  a  gi'eut  variety  of  uses.    Extensive  plan     lonsw 
it  have  been  formed  in  Scotland,  which  have  proved  highly  suoc 
The  plantations  of  the  Duke  of  Athol,  in  that  country,  are  everywntn? 
famous,  and  have  stimulated  to  extensive  planting  of  this  ti-ee  in  o 
countries.    It  has  been  here  tried  sulliciently  to  prove  its  value  as  a 
rapid,  vigorous  grower,  hardy  and  beautiful,  but  the  wood  grown  Lew 
has  not  been  siilUcieutly  tested  to  fully  decide  on  its  merits.    Be- 
ccutly,  Professor  Matthews,  of  the   Iowa  Agricultural  College,  1 
thrown  out  some  doubts  about  the  durability  of  the  wood  grovu 
upon  the  western  prairies.    It  seems  highly  probable  that  the  qi     ly 
of  tJie  timber  is  ali'ected  more  or  less  by  soil  and  climate.    I    uon 
says  that  "  a  certain  elevation  of   siuiace,  coolness  of  climate, 
inferiority  of  soil,  are  absolutely  necessary  to  protluce  the  timber  m 
IK^rlVction.-'    On  broken  hills,  bluflV?,  and  slopes  it  can   pi*obabIy  be 
fiTown  with  great  profit.    The  x\nierican  larch  very  closely  resein 
the  I]uropean,  having  smaller  conrs  and  shorter  and  paler  leaves,    iw 
natural  situation  is  in  cold  swamps  in  the  northern  ]K)rtions  of  tbe 
United  States,  where  it  is  known  as  tamarack  or  hackmatack,  but  it 
seems  to  succeed  well  on  high  and  dry  soils.  Many  contradictory  state- 
ments have  been  made  as  to  the  value  of  the  timber,  some  considcdng 
it  even  superior  to  the  European  si>eeies,  others  accounting  it  of  littie 
value.    Mr.  L5ii)ham,  of  Wisconsin,  says :  <'  Those  who  desire  to  make 
l)lantations  of  the  larch  should  take  into  consideration  the  charactei 
the  laiid  to  be  i)lanted  ;  if  it  be  wet,  then  the  American  larch  should  db 
chosen.    It  is  a  tall,  slender  grower,  with  coarse-grained,  durable,  and 
valuable  wood,  wherever  light,  stniight  timber,  such  as  hoop-poles,  is 
required." 

The  variety  of  our  forest-tixes  is  ver\  great,  and  undoubtedly  there, 
are  many  otlnr  kinds  which  are  efiually  entitled  to  cultivation  willi 
^    'Se  we  have  named.    ForostcuUure  is  yet  in  its  infancy  here,  and  ire 
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liould  go  on  experimenting  and  observing  until  we  learn  what  ar^  the 
o8t  profitable  and  nsefnl  kinds. 

THE  JUTB-PLANT,  (  COECHOBUS.) 

Plate  2. 

Fi,:.  1.  Corcborns  capsolnris,  tho  jtito-plant. 
2.  Tbo  matured  pod. 
:).  The  expanded  flower. 
4.  CorchoniB  olitorinB,  or  Jew's  nuvllow. 

Pcrliaps  no  vegetable  product  has  been  more  rapidly  introduced  into 
eiural  cultivation  and  has  acquired  greater  importance  during  the  past 
hii  ty  years  than  the  jute-plant. 

An  article  in  the  monthly  report  of  the  Department  for  November 
ud  December  gives  some  very  interesting  items  of  its  successful  cul- 
ivation  in  many  of  the  Southern  States,  from  seed  distributed  by  the 
epaitment,  and  as  its  culture  seems  likely  to  be  still  more  extended, 
^(ome  information  as  to  the  nature  and  qualities  of  the  plant  will  no 
<Iloubt  be  acceptable. 

The  material  for  the  account  which  we  here  present  has  been  mostly 
cDbtained  from  "Science  Gossip." 

Jute  is  a  fiber  obtained  from  the  inner  bark  of  two  species  of  plants 
^belonging  to  the  natural  order  Tiliacecc,  an  order  which  is  represented 
:in  our  cotmtry  by  the  linden  or  baite  tree.    It  is  from  the  European  linn 
-that  the  material  well  known  to  horticulturists  as '-bast  matting'' is 
obtained.    The  two  common  jute-plants  are  Corchorus  capsularis  and 
a^orchorm  oUtorim^  the  former  being  generally  considered  the  more  val- 
Tiablo.    The  plants  are  annuals,  growing  from  4  to  12  feet  high,  accord- 
ing to  the  quality  of  the  soil  and  the  location,  the  stems  at  the  base 
"becoming  an  inch  or  more  in  diameter.    The  leaves  are  alternate,  lance- 
olate in  outline,  toothed  on  the  margin,  with  the  lower  pair  of  teeth 
prolonged  into  a  slender  thread.    The  flowers  are  small,  half  to  three- 
quarters  of  an  inch  in  diameter,  yellow  in  color,  having  five  petals  and 
a  large  number  of  small  stamens. 

The  fruit  consists  of  a  capsule,  which  in  C.  capstdaris  is  nearly"  round, 
and  in  C  olitorins  cylindrical  and  narrow.  These  capsules  contain 
many  small  seeds.  It  is  sown  at  different  periods,  according  to  the  cli- 
mate and  variet3',  usually  in  April  or  May,  and  it  flowers  in  July  or 
August,  when  it  is  ready  "to  be  cut  for  the  fiber.  In  Louisiana  two  crops 
have  been  obtained  in  one  season.  If  cut  at  the  fii*st  commencement  of 
blossoming,  the  plants  are  more  easily  cut,  and  furnish  a  finer  fiber  than 
if  left  to  mature.  It  is  said  that  in  India  the  stems  or  stalks  of  the  jute 
are  of  almost  equal  value  with  the  fibrous  i)ortion.  They  are  beautiful 
white  and  straight  steins,  of  a  light,  brittle  wood,  somewhat  like  willow 
switches,  and  have  a  multitude  of  uses  among  the  natives,  such  as  for 
the  manufacture  of  gunpowder  and  fireworks,  for  the  making  of  fences 
find  inclosures;  for  pea-brush,  and  for  the  construction  of  those  acres  of 
basket-work  which  the  traveler  remarks  near  everj'  native  village. 
The  thick  and  coarse  butts  of  the  older  plants  are  cut  off  for  about  9 
inches.  These  butts  are  sold  to  paper-makers,  and  wrought  up  into 
coarse,  thick  fabrics. 

The  jute  fiber,  as  prepared  for  the  market,  has  much  resemblanco  to 
that  of  hemp,  but  is  softer  and  more  glossy,  and,  under  the  microscope, 
more  transparent  and  slender,  and  apparently  with  thinner  cell-wfills. 
The  principal  employment  of  jute  in  India'is  for  the  manufacture  of 
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guifny-bags.    These  are  the  commou,  coarse  bag»in  which  Ind 
(luce  is  sent  to  market.    They  are  also  extensively  nsed  in  tho 
mcnt  of  agiicultnral  products  in  this  country.     The   uianul  \ 

these  bags  is  an  industry  which  pervades  all  dosses  in  Lowei-  n 
and  penetrates  into  every  household.    Men,  women,  and  children 
occupation  therein.    Boatmen  in  their  spare  moments,  hosbandm     i 
domestic  servants,  everybody,  in  fact,  pass  their  leisnre  momeuusdi 
taflf  in  hand,  spinning  gunny-twist.    All  the  finer  and  long-stapled 
is  reserved  for  the  export  trade,  while  the  short  staple  serves  for  i 
local  manufacture  of  gunny-bags.    The  export  of  jate  from  India  1 
rapidly  increased  during  the  past  twenty  years,  and  now  reaches  nea 
3,000,000  bales. 

WHAT  IS  CUNDUKANGO  ? 
1^.ATK  1.  Cunduravgo  {SchuberUa,) 

Fig.  1.  A  portion  oftho  plaut^  nearly  natural  size. 

Fig.  2.  A  ilower,  "snth.  two  of  the  sepals  reflezed. 

Fig.  3.  A  vertical  section  of  the  tube  of  the  corolla  magnified  about  five  diameta 

Fig.  4.  A  transverse  section  of  the  coroUn,  showing  the  gynostegium  from  abovie, 

I'^ig.  5.  A  section  of  the  ovaries. 

Fig.  G.  The  poUen  masses. 

There  have  been  in  cultivation  in  the  green-house  of  the  Depart 
for  some  two  years  several  cundurango  plants,  raised  from  se 
procured  through  the  United  States  consul  from  South  America,  li 
whence  comes  the  supply  of  that  article  which  has  recently  been  in 
duced  and  recommended  as  a  remedy  for  cancer  and  various  other 
eases.    Wo  do  not  propose  to  discuss  the  medical  properties  of 
l)lant,  but  simply  to  contribute  something  toward  the  solution  of 
often- asked  question,  What  is  cundurango  I 

The  plants  raised  in  the  green-house  under  that  name  evidently 
longed  to  two  or  three  distinct  genera,  the  larger  portion,  however,  li 
of  one  kind.  This  latter  proved  to  be  a  twining  plant,  and  two  pots  ^ 
placed  near  a  post  where  they  were  at  liberty  to  indulge  their  twii 
habit.  They  grew  vigorously  the  past  summer,  twined  around  a  J 
hinia,  ascended  to  a  height  of  10  or  12  feet,  and  eventually  came  i 
liower,  but  perfected  no  seed. 

The  structure  of  the  flowers  at  once  showed  it  to  belong  to  the  na 
order  Asdepiaddcew.    Its  twining  habit^  opposite  leaves,  and  axiii 
umbellate  flowers,  at  first  sight  suggest  a  Gonololms^  but  the  intii 
structure  of  the  flower  does  not  correspond  to  that  genus.    A  car 
examination  was  made  of  such  botanical  works  as  could  be  procni 
including  the  extended  account  of  AsclepiadacecB  in  De  GandoUe's  J 
dromus,  but  without  much  satisfaction.    The  accompanying  cut' 
prepared  by  Professor  W.  H.  Seaman,  of  the  Department.    The  ] 
may  be  briefly  described  as  follows :  Leaves  4  to  5  inches  long,  2  i 
inches  broad,  entire,  oblong,  with  a  heart-shaped  base,- or  sometii 
cordate-obovate,  with  a  slender  point,  covered  on  the  veins  and  i 
oles  with  long,  soft,  reddish  hairs;  petioles  one  inch  or  more  Ic 
riowers  in  a  simple  umbel ;  general  peduncle  about  equaling  the  i 
oles,  recurved ;  umbel  about  ten-flowered,  with  numerous  filiform  b: 
which  are  glandular,  hairy,  and  longer  than  the  pedicels ;  i>edicels  i 
i  inch  long;  sepals  5,  lanceolate,  awl-pointed,  longer  than  the  talM 
the  corolla:  corolla  thickish,  green,  somewhat  urn-form,  with  a  glc 
lar  base,  a  little  constricted  at  the  throat,  surmounted  with  Ave  o^ 
spreading,  slightly-reflexed  lobes.    Within  the  tube  of  the  oorolla  are 
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by  bodies  or  scales,  attached  to  the  tiil>e  and  alternate  with  its  lobes, 

itnting  what  is  called  the  corona.    These  seem  to  be  extensions  or 

dons  of  the  filaments,  which  are  united  to  the  central  style,  and 

ch,  thus  united,  coiux)Ose  the  peculiar  column  distinguishing  the 

ats  of  this  order.    Mr.  Sereno  Watson,  of  Cambridge,  was  also  able 

listinguish  a  second  row  of  scales  attached  near  the  base  of  the 

and  forming  thus  a  double  corona.    The  older  parts  of  the  stem 

covered  wkh  a  peculiar  corky  epidermis,  deeply  furrowed  by  irreg- 

r  cracks  and  fissures.    It  is  to  be  expected  that  the  remaining  cun- 

ango  plants  will  mature  the  coming  season,  so  that  their  botanical 

tionships  inay  be  ascertained. 

CULTIVATION  OP  THE  CINCHONA. 

he  great  medicinal  importance  of  the  cinchona-barks,  their  high 
je,  and  the  prospective  exhaustion  of  the  natural  supply,  have  led 
ing  the  past  ten  or  twelve  years  to  attempts  in  many  places  to  cul- 
e  the  cinchona  tree.  The  principal  of  these  attempts,  in  point  of 
^tude,  are  those  of  British  India,  Ceylon,  and  Java,  but  attempts 
e  also  been  made  with  more  or  less  success  in  Jamaica,  Guadaloupe, 
MEartinique,  in  Algeria,  at  Bio  Janeiro,  Saint  Helena,  at  Melbourne, 
Australia,  and  in  the  Caucasus. 

he  earliest  experiments  in  this  durection  were  made  by  the  Dutch, 
Tava,  who  commenced  a  plantation  in  1854,  but  from  various  causes 
ir  attempts  were  at  first  unsuccessful;  The  principal  difficulties  were 
selection  and  cultivation  of  varieties  which  were  poor  in  the  amount 
[uinine  they  naturally  afforded,  and  errors  in  cultivation  with  respeft^t 
;oy,  elevation,  and  temperature.  These  errors  have  of  late  years 
a  corrected,  and  an  account  of  the  state  of  the  cultivation  of  the 
^ona  in  Java,  in  1868,  shows  the  foUowiog  number  of  trees  of  dif- 
int  varieties  then  in  cultivation :  Of  Cinchona  cdlisaya^  509,582 ;  Cin- 
m «Kccini&r a, 27,578 ;  Cinchona condaminea^2^^Sl^]  Cinchona tancifo- 
573 ;  Cincliona  micrantha^  386. 

British  East  Indian  experiments. — In  1859-'60  the  British  government 
imenced  their  experiments  in  the  culture  of  the  cinchona-plants  in 
East  Indies.  These  experiments  were  intrusted  to  skillful  scientific 
tlemen,  and  every  known  means  employed  to  give  them  a  fair  and 
icions  trial.  The  resiQt  of  these  experiments  has  been  highly  satis- 
ory.  The  propagation  of  the  trees  has  been  greatly  extended,  so 
b  the  number  now  in  plantations  exceeds  a  million, 
he  first  and  principal  plantation  was  that  of  Octacamund,  in  the 
Igherry  Mountains,  which  are  in  about  latitude  11°  north  and  longi- 
e  770  east  of  Greenwich. 

'hese  mountains  rise  4,000  to  5,000  feet  from  an  undulating  plain, 
ch  is  2,000  to  3,000  feet  above  the  sea-level.    The  amount  of  rain- 
during  the  year  is  about  70  inches.    We  have  no  information  at 
id  of  the  range  of  temperature  during  the  year, 
'he  second  plantation  is  that  of  Darjhieling,  in  the  Sikhim  district, 
he  base  of  the  Himalaya  Mountains,  in  latitude  27^  north,  and  at 
rations  varying  from  1,800  to  4,000  feet  above  the  sea. 
Text  ii.  impox.ince  are  the  plantations  in  Ceylon,  at  an  elevation  of 
K)  feet  above  the  sea,  with  a  moist  climate,  and  an  annual  tempera- 
3  of  about  590,  presenting  in  these  respects  great  correspondence  to 
natural  location  of  the  cinchona  trees  in  South  America, 
'he  result  of  these  different  trials  in  India  has  been  quite  satisfactory. 
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(hv  (lifiVreiit  iiiediciTiul  alkaloida  contained  iu  dilferent  vnrietiesoii 
bii;!:,  :iiul  Wu*  ert'ect  of  location,  climate,  and  cnitivatiou  upoa 
jimilucts.  ;iiid  i^khou^li  certain  general  statements  arc  mmleresp 
altitude  and  teniperatare,  yet  no  sncli  detailed  acconut  of  those 
is  ^iveii  rtM  to  render  the  statements  perfectly  satisfhctory  to  reaibi 
this  <»()nntry  ^rbo  are  anxiously  looking  for  information  bearing  on 
(j[U('stion  of  tlu!  cinclionji  cnltivation  in  the  United  States. 

Tiie  work  enters  learnedly  and  fully  into  the  cbemical  analysis  of 
difi'erent  parts  of  the  cinchona  tree,  as  the  root,  the  wood,  the  sap. 
!i'av(N^,  and  the  bark,  find  seems  satisfactorily  to  determine  theori 
and  production  of  the  quinine  elements.  Wo  have  availed  ourselve 
sueli  information  in  the  work  mentioned  as  we  have  thonght  migU 
of  ;ren(  ral  interest. 

J'Jleration    above    the    sca-IeveL — "Recent     observations    on 
point,-'  says  Mr.  Howard,  '-may  save  the  apparently  useless  attc 
cultivate  thcs<5  plants  at  a  level  below  4,000  feet  above  the  ocean. 
of  Cinchona  smcirubra,  grown  in  the  Wynaad  at  an  elevation 
not  cxceedin;^  2,400  f(?et,  was  thinner  than  that  of  Neilghetrj  gni 
and  gave  but  0.5  i)er  cent,  of  sulphate  of  quinine^  and  2.9  perc 
cinchouidine,  showing  that  quinijie  is  formed  in  much  less  qnanti 
low  elevations." 

AVe  v*'ill  here  remark  that  the  cinchona  barks  contain  several  ft 
loids,  having  very  dilferent  me<lieinal  values.    The  principal  of 
alkaloida  are  quinine,   cinchouidine,  and  cinchoniue.      They 
chemical  series  differing  ])rincipa11y  in  the  proportion  of  oxygen  ^ 

j  they  contain,  and  while  the  sum  total  of  these  prodncts  may  not  i 

greatly  in  barks  gi^own  at  difi'erent  elevations,  yet  their  relatice(\ 
irtay  vary  greatly,  and  that  fact  is  a  matter  of  great  importnoa 

'^  a  medicinal  point  of  view.     It  appears  from  the  resnit  of  tiials  t 

for  medicinal  purposes,  the   quinine  and   cinchonidine  are  of  n 

{  ecjual  value,  whih»  the  other  alkaloids  are  comparatively  of  little  t 

Of  course,  tlierefore,  that  wnidition  of  elevation  and  mean  tem]>€ 

i  which  results  in  the  production  of  the  greatest  proportion  of  < 

'  and  cinchouidine  will  be  an  important  consideration  in  tlie  cainn 

the  cinchona  trees;  jiractically,  indeed,  the  question  of  profitable  coll 
hinges  upon  the  amount  of  cnfstaUhable  quinine  which  can  be  obt 
from  a  given  quality  of  bark,     it  is  found  also  that  the  amount  oi 
valuable  alkaloids  is  aftected  by  th<»>  amount  of  sunshine  and  i 
afibrded  the  trees.    The  bark  countries  of  the  Andes  are  situatec 
region  of  peri)etual  trade-winds,  which  bring  abundant  rains  and  : 
during  t\i(^.  greater  part  of  the  year  to  interrupt  the  siinshii        But 


■    i 
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[)ted  to  the  lii^lier  elevation  and  tbo  red  barks  to  a  lover.    This 

Te»i>onds  to  what  we  know  of  their  growth  in  their  native  localities. 

Mr.  Howard  says,  "My  own  belief  is,  thatsnccess,  though  not  to  the 

Wlest  possible  extent,  has  been  assure<l  by  the  steps  already  taken  in 

lio  .acclimatization  of  the  Cinchona  in  India:  bnt  it  will  not  be  well  to 

erlook  the  fact  that  in  Java  some  disappointment  has  been  felt,  and 

«       only  by  avoiding  errors  in  the  choice  of  species,  and  by  carefully 

cting  the  best  situations  and  modes  of  culture,  that  individual  plant- 

>  in  other  parts  of  the  world  will  see  their  efforts  crowned  with  re- 

morative  results.'^ 

iVith  respect  to  the  cultivation  of  the  cinchonas  within  the  limits  of 

le  United  States,  considerable  diyersity  of  opinion  has  been  expressed. 

i.he  gi'cat  variations  of  temperature,  to  which  our  climate  is  subject, 

em  to  offer  the  strongest  objection.    The  occurrence  of  frost  is  inju- 

•us,  if  not  fatal,  to  the  cinchona,  and  this  fact  excludes  the  greater 

tion  of  our  country  from  any  probability  of  its  successful  cultivation. 

.•^  lias  been  thought  that  some  portions  of  Texas  and  California  will  furn- 

iab  the  climatic  conditions  Usqnisite  for  the  growth  of  this  valuable  tree, 

Thermometric  observations,  continued  for  many  years  at  San  Diego, 

In  California,  show  a  mean  temperature  through  the  year  of  about  62"^, 

lile  the  lowest  temperature  reached  during  the  year  is  about  33^.    The 

I  temperature  of  spring  is  about  60O;  of  summer,  GS^;  of  autumn, 

;  and  of  winter,  o4o.    Only  a  series  of  carefully-conducted  experi- 

nts,  with  reference  to  this  matter,  can  fully  determine  the  caimbili- 

\  of  our  climate  for  the  cultivation  of  these  trees. 

EFFECT  OF  CHANGE  OF  CLIMATE  UPON  THE  BARK-PRODUCTS  IN  INDIA. 

Mr.  Howard  savs  it  was  at  (U\st  a  somewhat  doubtful  and  anxious  in- 
quiry  whether  the  product  in  alkaloids  might  not  be  deteriorate  or 
altered  by  the  change  of  climate  to  which  the  plants  were  subjected.  In 
order  to  determine  this  i>oint,  a  chemical  analysis  was  made — first,  of 
original  bark  from  the  mountains  of  Peru,  of  which  ripened  seeds  were 
also  obtained.    This  analysis  resulted  aa  follows : 

Oxalate  of  qtiinine 1.87 

tJiDohouidlnc l.yo 

Dinchonino 04 

Total 3.11 

Plants  grown  in  England,  under  glass,  from  seeds  of  the  preceding, 
^ave  as  follows : 

Sulpbato  of  qninitic 1..% 

ZJinohonidino TiT 

[^inclioninc,  merely  a  trace. 


Total 1.1):) 

The  plant  from  which  this  analysis  was  made  was  afterward  sent  to 
India.  It  was  about  C  feet  high,  and  although  suG'ering  in  ihe  lirst  in- 
stance from  its  change  of  location,  was  so  entirely  restoi-ed  that  it  yielded 
many  thousand  young  plants. 

Alter  becoming  fully  acclimated,  the  bark  of  this  tret^  was  subse- 
quently sent  to  England  for  analysis,  and  showed  a  considejaUle  increase 
of  the  quinine  products. 

Another  analysis  was  made  oi*  bark,  the  produr,!  of  Uvvs  descended 
from  the  last,  and  grown  wholly  in  India,  v.ith  ilio  lolloping  result: 
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Snlphato  of  quinine • 

Snlphatc  of  cincbouidiuc --- ----- s 

CincLoiiino - ....-..-.  ••-- 

Total 

It  tlius  appears  that  in  the  third  generation  the  plants  had 
such  an  acclimatization  that  the  qninine  product  was  almosi; « 
equal  to  that  of  the  first  generation  grown  in  its  native  habitat 
mountains  of  Peru.    Subsequent  experiments  in  onltivati         i 
show  that  not  only  can  the  same  amount  of  alkaloids  be  obuu 
trees  of  Indian  growth,  but  that  in  some  species,  at  least,  a  det' 
crease  can  be  procured,  especially  through  the  system  of  n 
bark. 

Mossing  iha  hark. — ^This  is  one  of  the  most  important  disoir 
with  regard  to  cinchona  culture.    Mr.  Mclvor  tells  ns  that  hii 
artificially  applying  moss  to  the  bark  of  onr  cinchona  plants  oni 
^'roni  the  fact  that  the  best  cinchona  bark  of  commerce  is  inyariaUy 
grown  with  moss.    Hence  the  supposition  that  moss  preserrec 
alkaloids  from  oxidation  or  deterioration,  which  they  apparent!; 
when  the  bark  is  long  exposed  to  the  full  action  of  light.    3Ir. 
])lan  is  thus  described :  In  removing  the  strip  of  bark,  two 
should  be  made  down  the  stem  at  the  distance  apart  of  tne  u» 
width  of  the  strip  of  bark ;  the  bark  is  then  raised  fh>m  the  sides  o 
cut  and  drawn  oif,  beginning  firom  the  bottom,  care  beings  taken  i 
press  or  injure  the  sappy  matter  (cambium)  left  upon  the  trank 
tree.    This  cambium,  or  sappy  matter,  immediately  fi^ranalates  on 
removal  of  the  bark,  and,  being  covered,  forms  a  new  bark,  whicl 
tains  the  circulation  undisturbed.    In  this  way  successive  crops  oi 
are  obtained  from  the  same  trees,  and  thus  is  avoided  that  ^ 
destruction  of  trees  which  takes  place  in  the  native  habitat  of 
clionas,  by  the  practice  of  felling  the  trees  to  obtain  the  bark. 

Rencical  of  tlie  hark It  will  be  a  matter  of  surprise  to  some 

tree  may  bo  stripped  of  its  bark  on  the  main  trunk  without  the 
ruin  of  the  tree.    But  it  is  known  that  this  work  may  be  penc 
under  certain  circumstances  with  impunity.    It  must  be  performed  v 
the  bark  is  readily  separable  on  account  of  the  descent  of  the  i 
of  wiiich  the  new  cambium  layer  is  made.    And  the  denuded  1 
the  tree  must  be  kept  moist,  shielded  from  exposure  to  the  son, 
i'vom  heavy  rains,  which  would  injure  or  destroy  the  vital  changes  t 
eirocted  in" the  new  deposit.    With  these  precautions,  it  has  been  c 
that  even  fruit-trees  may  be  stripped  of  their  bark  with  safety. 

So^irce  of  the  renewed  hark, — This  important  physiological  qucsti( 
discussed  at  length  by  ]\Ir.  Howard.    Our  ideas  on  this  subject  are 
erally  formed  from  the  results  which  usually  follow  when  incisions 
an  axe  are  made  into  the  body  of  a  tree.    Hero  the  wound  is  dose 
generally  by  the  gradual  extension  of  new  material  from  the  upper 
lace  of  the  cut.    But  in  these  cases  there  is  usually  more  or  less  rem 
of  the  w^ood  with  the  bark,  and  the  surface  being  left  cx][)osed  \k 
sunlight,  is  quickly  dried  up  and  rendered  incax)ablo  of  vital  ac 
ivrany  years  ago  the  attention  of  the  French  vegetable  physiolog 
directed  to  this  subject.    In  1852,  M.  Trecul  submitted  to  ttie  A« 
of  Sciences  the  tmnk  of  a  black-gum  tree,  (Kyssa^)  brought  from  j 
siana,  where  it  had  been  protected  by  the  shade  of  a  damp,  i 
forest  from  the  direct  action  of  the  sun.    It  had  been  dcprivea  t 
bark  for  the  space  of  sixteen  or  seventeen  inches  all  around  the 
and  nevertheless  not  only  continued  to  grow,  but  bore  leaves  and  J 
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Fi        layers  bad  begun  to  form,  not  only  in  connection  with  tbe  bark 
I  above  and  below  the  decorticated  portion,  but  also  on  the  surface 
jjie  denuded  wood.     Messrs.  Duhamel,  Meyen,  and  others  have  as- 
;ed  that  when  a  portion  of  the  wood  of  the  trunk  is  laid  bare,  and 
I  decorticated  portion  is  preserved  from  desiccation  and  from  atmos- 
eric  influences,  there  are  seen  exuding  from  the  surface  of  the  wood 
atinous  protuberances,  mamelaiM.  as  they  were  named  by  Duhamel, 
*  gelatinous  dropsj  as  they  were  called  by  Meyen.    These  productions, 
fter  tibey  have  become  multiplied  in  number,  and  extended  nearer  to  each 
ther,  at  length  become  hardened  and  organized  as  fresh  bark.    Dnha- 
lel  looked  upon  this  as  an  organizable  liquid.    Meyen  noticed  that 
Kiiis  exudation,  from  the  first  moment  when  it  showed  itself  at  the  ex- 
tremity of  the  medullary  rays,  was  comx>osed  of  a  very  delicate  cellular 
tissue,  the  cells  <rf  which  contained  a  gummy  mucilage;  but  M.  QYecul 
lirst  clearly  showed  that  these  new  productions  are  from  the  beginning 
>mx)osed  of  cells,  and  that  these  cells,  whieh  have  a  gelatinous  appear- 
ice,  are  produccKl  by  those  of  the  generative  layer j  which  remains  on 
1    I  surface  after  the  bark  has  been  removed. 

function  of  the  medullary  rays. — ^What  is  the  function  of  the  medullary 
rays  has  long  been  an  agitated  question,  and  is  one  which  may  receive 
some  elucidation  from  the  facts  and  observations  here  stated.  It  is 
well  known  that  these  rays  are  but  extensions  of  the  cellular  tissue  of 
which  the  pith  is  composed,  and  that  they  are  compressed  into  thin 
plates  by  the  intrusion  of  masses  of  woody  fiber.  The  heart- wood  of  an 
old  tree  becomes  filled  with  earthy  deposits,  ceases  to  take  part  in 
tbe  circulation,  and  may  perish,  as  it  frequently  does  in  trees 
with  a  rotten  heart,  without  impairing  the  general  -vitality  of 
the  tree,  the  circulation  being  carried  on  through  the  new  outer 
layers.  These  medullary  rays  are  extended  laterally  by  cell-multi- 
pUcation  into  every  new  layer  of  wood.  Is  it  not  probable  that  they 
retain  their  vitality  only  at  or  near  the  surface,  and  that  their  mul- 
tiplication at  that  point  creates  a  net- work  of  cellular  tissue  into  and 
through  which  the  descending  products  of  vegetation  are  diftused  1 
What  is  the  law  which  presides  over  the  organization  of  diflereut 
tissues  is  as  inexplicable  in  the  vegetable  as  in  the  animal  system.  The 
medullary  rays  are  identical  in  nature  with  the  growing  point  of  buds, 
and  their  function  seems  to  be  the  same,  viz,  the  multiplication  of  cells 
for  the  formation  of  cellular  tissue,  which  is  the  groundwork  of  all  veg- 
etable growth.  In  the  case  of  the  denuded  wood,  exposed  to  the  action 
of  the  air  and  the  sun,  the  medullary  rays  are  dried  up  and  destroyed ; 
but  if  they  are  kept  moist,  and  shielded  from  the  sun,  they  rapidly  en- 
gage in  their  special  work,  and  reparation  or  renewal  of  the  bark  is 
effected,  and  the  formation  of  other  tissues  follows  as  a  natural  con- 
sequence. 

The  cambium. — "  If  wo  examine  th9  stem  of  a  tree  in  winter  or  during 
tho  period  of  complete  rest,  we  find  between  the  last-formed  layer  of 
wood  and  the  bark  a  layer  of  cellular  tissue.  At  the  first  return  of 
spring  the  nourishing  sap  flows  into  this  generative  layer,  and  swells 
Lip  its  component  parts.  This  zone  is  composed  of  tolerably  regular 
liellular  tissue.  Insensibly,  by  the  progress  of  vegetation,  a  large  num- 
ber of  these  cells  become  longer,  their  cell-walls  thicken,  and  soon  pre- 
sent all  the  characters  of  fibrous  tissue.  Coincidently  with  this  tnins- 
Ibrmation  a  certain  number  of  cells  dispersed  in  the  midst  of  the  others 
increase  in  diameter  and  length,  their  cell- walls  i)rcscnt  transparent 
punctures,  and  they  become  converted  into  radiated  or  punctated  ves- 
sels.   These  vessels  and  tubes  form  bundles  separated  by  a  cellular 
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tissue  whidi  keeps  itK  priinitivo  form,  and  aftor  some  time  all 
teiiorol'  tli(>  generative  zone  (cambiam)  becomes  organized      h 
voody  lii.ver,  wliieli  adheres  to  and  forms  part  of  tlio  previo     r  fi 
wood.    At  the  same  time,  in  that  portion  of  the  geuerative  myer' 
is  in  (;()utaet  with  tlie  bark,  a  certain  number  of  cells   undergo 
transformations,  aAsimihiting  them  to,  and  preparing  them  to 
new  portion  of  bark."' 

iSource  of  the  alkaloids  in  the  renewed  baric. — ^IVIr.  Howard  p: 
an    extended  senes  of    exi>criment8  to  liscertaiu   the  sourco 
alkaloids  formed  in  the  bark.    In  summing  np  ho  says:  "^« 
thus  far  traced  the  deposits  of  the  ascending  .sap  in  its  con 
the  roots,  through  the  wood,  to  the  leaves,  and  tvo  do  not 
reason  to  look  upon  either  the  wood  of  the  roots,  or  of  the  stemjor 
the  more  succulent  and  recently- formed  portions  of  tho  ligneous  stt 
ture  as  the  s^^at  of  the  formation  of  the  alkaloids.     In  all  these  p 
the  proportion  of  alkaloid  is  insignificant  wheu  compared  with  tbi 
the  bark.     In  the  outside  portion  of  tJie  stem-wood  we  find  rati 
alkaloid  and  rather  more  kinoric  acid  than  in   the  center-woua 
there  is  a  smaller  amount  of  resin,  but  a  perhaps  greater  propoi 
wax  associated  with  the  alkaloids ;  they  exist  in  both  in  a  e       i 
gieater  degree  of  i)urity  than  in  the  root.    When  we  come  to  tiicj 
wo  find  almost  the  same  proportion  of  alkaloid  as  in  the  wood,  1 
amount  not  increased,  as  would  surely  bo  the  case  if  the  leave 
the  seat  of  its  formation.    In  trac'ing  the  course  of  the  near 
descending  sap  we  lind  the  alkaloids  increasing  greiUJyj  not  less  u 
ten  or  twenty  fold,  often  mut-h  more  in  thoh*  relative  amonntini 
liber,  as  compared  with  the  parts  we  have  pi^issed  nuder  review; 
what  is  also  very  important,  they  are  in  a  state  of  niucli  greater] 
as  if  freshly  fonnod.    In  the  cellular  envelope  there  is  again  a 
erable  increase,  to  the  extent  of  100  or  150  per  cent,  ou  the  e4)iitenH 
the  liber,  and  the  alkaloids,  or  at  least  quinine  and  ciuchouidino  2 
to  bo  especially  stored  up  in  this  cellular  envelope,  but  this  in 
tion  with  various  substances  diilicult  to  sepsirato  from  them,    n 
mossed  barJcs  the  alkaloids  seem  to  exist  in  the  cellular  envcL      i 
state  of  greater  purity.    Tlie  review  of  the  whole  seems  to  poimv 
harlc  as  the  seat  of  the  formation  of  the  alkaloids." 

Modus  operandi. — The  mode  of  o])eration  by  which  the  alkal 
developed  in  the  bark  was  made  the  subject  of  many  experimeuo 
of  very  close  observation  by  I^Ir.  Howard,  but  it  is  acknowie 
be  one  of  those  vital  actions  which  neither  the  microscox)e  uui 
laboratory  has  yet  been  ablo,  to  exjHise.   There  seems  to  be  soinoiu 
l)lained  relation  between  the  laficiferous  duets  of  the  liber  and 
development  of  the  alkaloids,  a-  large  development  of  these  ductf 


importance. 

Conclusions. — The  follosving  are  some  of  the  conclusions  to  wliid 
summing  up  his  experimenb*,  IMr.  Howard  arrives: 

J'irst.  Th<,»  j)erma!ience  of  the  characteristics  of  species    as  fai 
ascerlaine-l  by  the  juesent  investigation.   After  all  the  chanc 
the  varied  lieatnieul  of  the  (cinchona  suecirubra,  it  appears  to  r 
exactly  the  same  in  all  nmterial  points  as  in  South  America. 
.  Second.  The  cultivation  of  the  ehinchona  in  liulia  promises  o 
imccess,  but  to  insure  this,  great  attention  must  be  paid  to  the 
of  species. 
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Third.  That  Mr.  31eIvor'«  plan  of  mossing  the  bark  is  an  in)x>ortant 
overy  in  the  direction  of  intelligent  culture. 

rourth.  That  the  place  of  deposit  of  the  alkaloids  is  in  the  cellular 
issue  of  the  bark,  beginning  from  the  cambium  outward. 

Fifth.  That  the  sources  whence  the  materials  are  drawn  for  this  elab- 
oration are  at  once  the  nourishing  sap  descending  in  its  usual  course, 

id  a  lateral  conveyance  through  the  medullary  rays  of  part  of  the  deposit 
fi  the  mother  substance  in  the  wood. 

Sixth.  That  the  chlorophyllion  respiration  does  not  favor,  but  that  the 
[cneral  respiration  does  favor,  the  production  cif  alkaloids. 

Seventh.  That  the  laticiferous  ducts  dwindle  and  disappear  coinci- 
lentallv  with  the  formation  of  alkaloids. 

TIIE-BtACK  KNOT  OF  PLXJM  AND  CHERRY  TREES. 

The  following  extracts  are  from  a  paper  by  Professor  C.  n.  Peck,  ot 
Albany,  New  York.  The  importance  of  the  subject,  and  the  clear  and 
;horough  investigation  which  Professor  Peck  has  given  it^are  sufficient 
irgument  for  its  introduction : 

Att<mtioii  has  been  piven  for  spmo  time  past,  by  one  of  your  commicteo,  to  t  he  invest  i- 
^on  of  tbo  cauHcaud  nature  of  tho  so-calk^d  black-knotf  that  tcrriblo  post  of  the  pliiiu- 
roco  and  cherry -trees  of  onr  country.  Various  and  conliictinr;  opinions  Lavo  been 
ntertuinod  ro8*i>ectinpc  its  character,  but  aU  a^jfreo  in  pronouncing  it  :i  very  injuriouii 
aid  even  fatal  visitant  to  tho  trees  it  aflects,  and  all  who  havo  proiwised  any  remedy, 
o  far  as  wo  aro  aware,  have  recommended  tho  most  thorough  uho  of  tho  kniib. 

It  i.s  a  noticeable  fact  that  most  of  the  authors  who  havo  written  upon  this  subjeet, 
iToto  as  entomol(>«;i.st8,  not  as  botanists,  and  any  errors  they  may  havo  fallen  into 
hould,  therefore,  bo  looked  upon  with  leniency.  One  author  even  a|H)lo^izcH  to  ti:e 
otauiSiS  for  "  stealing  their  thunder,"  as  he  expre-sses  it,  pleading  as  his  extniiiio  that 
hkd  at  tirst  mistaken  tho  black-knot  for  an  insect  gall.  We  think  tho  botaiiists 
Mirccly  deserve  an  aiKilogy,  since  they  Imvo  so  persistentlj'  neglected  to  iuvcstijijatc 

matter  of  so  much  importance. 

What  is  bhiek-knotf  To  this*  cpiest ion  Dr.  Fiteh,  entomologist  of  tho  Now  York 
tato  Ap-icultural  »Soeiety,  answers:  "It  is  a  large,  irregular,  black,  wart-like  exe-res- 
enco  which  grows  uium  the  limbs  of  plum  and  cherry  trees,  causing  the  death  of  all 
Lie  brunch  alxivo  it,  and  extending  down  tho  limb  farther  and  farther  every  year  till 
lie  wliolo  branch  is  destroyed,  other  limbs  at  tho  samo  time  becomin*^  affected  in  tho 
iDie  nianniT,  and  also  thts  liml)s  of  other  trees  in  tho  vicinity.    If  it  is  neglected  it  iu 

fnw  year**  kills  the  tree." 

I'ho  late  lamented  li.  D.  Walsh,  entomologist  of  the  btato  of  lUiuois,  thus  defines  il: 
It  is  a  black,  piilfy,  irregular  swelling  ou  the  twigs  and  smaller  limbs  of  plum  and 
berry  tires,  and,  in  one  instance  that  came  under  my  observation,  of  peaeh-tives, 
lakiiig  its  lirst  appearance  iu  tho  latitude  of  Nevr  York  early  iu  June,  and  attaining 
,s  full  growtii  by  the  end  of  July.  Usually  a  tree  that  is  attacked  in  this  manner  m 
ffected  woi.se  and  w<»r8c  every  year  until  it  is  llnally  killed,  and,  where  one  tree  of  a 
roup  is  ati'eeted,  the  inabuly  usually  spreads  to  them  all  in  process  of  time.*' 

According  to  onr  observations  the  death  of  the  branch  above  the  excnjscenco  is  not 
Iwavb  )>roduced  by  the  lirst  attack.  In  such  cases  the  malady  extends  upward  j:s 
H'i\  as  downward.  Tho  time  of  the  lirst  appearance  of  tho  excrescence  is  in  lato  aii- 
unin,  although  the  external  deveh>pment  of  the  fungus  is  not  manifest  until  the  Tol- 
jwing  3Iay.    Wo  have  never  found  it  on  peach-trees. 

Lt;t  us  now  see  what  is  written  concerning  the  origin  of  black- knot.  S'jliwciiiii/:,  the 
otauist,  who  wrote  tho  original  description  of  Spharia  nmr^a,  the  fungus  that  de- 
elops  it.'-elt'on  the  exerrscence,  ^^eonls  to  havo  been  in  some*  doubt  eonceniing  the  c»figin 
f  tho  tumor.  In  his  description  he  uses  those  wonls:  *^  Uacc  manHa  nutn  Hit  cfftctm 
jtiium  Cyuijm  ncjuimuiff  videmut  iamen  hie  illiceresum  foramen  j  foric  c  prof  undo  i)ro(i:*HaS^ 
it  a  later  (lay,  in  writing  upon  this  samo  subject  iu  his  Synopsis  of  North  Ann^riean 
'ungi,  he  says :  **  Paudv unnis  ])08t,  fvrc  omnv^  dc9iructi  sunty  combinnto  furore  hujun  fungi 
f  Ciinipiu.^"  And  Ji«Tain  he  says  :  *'*'  Et  in  ki»  omnibus  Cynipis  fuuffUJitpic  inapiHui  nwrinS^ 
'bus  he  eonstanth'  Ji^socia'tes  tho  insects  which  he  calls  eynips  with  the  fungus, 
rithout  definitely  assigning  the  honor  or  dishonor  of  the  mi>chiei  to  cither.  We  luid 
[lo  followine  in  llan'is's  Trcatiac  on  Injurii>9ti  Inaccts  :  *'The  jdum,  stiU  more  than  tho 
lierry-tree.  is  Mii»j«'ct  t(»  a  disea.se  of  the  small  limbs  that  shown  itself  m  tlie  torm  of 
irgo  iiTeguIur  warts,  of  a  black  color.  Professor  Peck  referred  this  disease,  as  well  as 
liat  of  the  cheiry-troe,  to  tho  agency.of  ioAectd.    Doctor  Durnct  rejected  the  idea  of  tho 
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inscct-origiu  of  this  disease,  wliich  he  considered  as  a  kind  of  fiui£^.        '      * 
But  whether  caused  by  vitiated  sap,  as  Doctor  Bnmet  snpjiosed,  or  by  the  ii 
punctures  of  iusects,  which  is  the  proyailing  opinion,  they  ioim  an  appropi      «< 
the  growth  of  numerous  little  parasitical  planto  of  fongi.^' 

Doctor  FlU'.h  claims  to  have  made  a  careful  inyestigation  of  this  sntject.       il 
ohservations  are  quite  accurate  we  (juoto  again  from  his  address :  ''Tl 
much  speculation  as  to  the  cause  and  true  nature  of  these  excrescences. 
Most  persons  suppose  them  to  he  of  insect  origin.  The  larya»  of  the  cnrcnlio  are 
always  found  in  them,  and  these  larva)  consifhie  nearly  all  the  spongy 
warts,  but  do  not  touch  the  little  fun^s  growing  on  their  snriaoe,  w      4  1 
forming  a  kind  of  shell  after  the  whole  inside  is  devonred.     Bnt  as  thesw  «mX 
are  sometimes  found  whoUv  free  from  cnrcnlio  lar\'a'.  and  all  other  worms,  it  U  w.« 
they  are  not  the  cause  of  their  growth.  ^  *  Suffice  it  to  say  that  h 

liaving  carefully  examined  these  excrescences  from  their  commencement  Qnwaidtim 


conccs  arc  not  of  insect  origin,  and  are  not  a  vegetable  fungus,  bnt  are  pn> 
disease  of  these  trees,  in  many  respects  analogous  to  tho  cancer  in  the  hnnum  I 

Mr.  Walsh,  whose  definition  of  black-knot  wo  have  already  qnoted,  agnes^*"^ 
Fitch  in  concluding  that  the  excrescences  are  not  of  insect  ori^^n.    He  also  f1 
have  carefully  watched  the  black-knot  through  all  its  stages  from  its  eu^ 
menccment  to  its  complete  maturity,     lie  amrms  that  ho  bred  fW>m  the juu-i^ 
distinct  species  of  insects  beside  the  cnrcnlio,  bnt  that  not  one  of  these  coDiob 
sidered  a  true  gall-mal^er.    lie  therefore  very  justly  concludes  that  the  ax 
are  not  of  insect  origin,  bnt  of  fimgoid  origin :  and  this  conclusion,  we         -»>. 
entirely  in  accordance  with  our  own  view  of  this  subject.     Our  reasons  k«u  • 
this  view  are  brieffy  these : 

1st.  The  excrescence  itself  is  similar  in  structure  to  other  excrescences  wbii^i 
known  to  bo  of  fungoid  origin,  and  at  the  same  time  it  is  quite  dissimilar  to  n 
insect-galls  produced  in  twigs  and  young  branches. 

2d.  The  time  of  its  development  is  opposed  to  the  probability  of  its  ins 
We  are  well  aware  that  our  knowledge  of  insect-galls  is  extremely  limited, 
here  we  are  treading  on  dangerous  ground,  and  may  hereafter  be  obliged  in  oil 
apologize  to  tho  entomologist ;  but,  so  far  as  our  observations  extend,  insect^ 
developed  in  the  warmer  seasons  of  the  year,  1.  e,j  in  spring,  snmmor,  andpoafliU; 
autumn.  Those  that  continue  to  bo  the  domicile  of  the  young  insect  dnrinfi 
are,  so  far  as  we  have  observed,  fully  grown  in  autumn,  and  do  not  inoieasb  ««• 
following  spring,  a  character  which  does  not  hold  good  in  the  case  of  black-k 

od.  Tho  fungus  is  always  present  with  the  excrescence,  and  its  mycelium  mw. 
tccted  oven  in  tho  earliest  manifestation  of  the  tumor,  and  this  fungus  is  i 
apart  from  the  black-knot.    To  our  minds  this  alone  is  a  sufficient  arguuiom 
belief  in  the  fungoid  origin  of  the  excrescence.    Who  ever  heard  of  any  nn 
insect-gall  being  always  accompanied  and  inhabited  by  a  fungus  ?     On  the  o        1 
the  larvu)  of  insects  are  not  always  present  in  the  excrescence,  and  of  th      « 
that  have  been  bred  from  it,  none,  wo  are  told,  have  been  true  gall-makers.  *-  J 
members  of  tho  cynips  family  are  gall-makers,  and  the  Icameu  Schweinitz  c 
iissociated  a  cynips  with  his  descriptions  of  this  fungus,  bnt  then  he  did  *^m 
that  the  cynips  produced  the  excrescence,  and  later  investigators  have  failed  U 
iirni  his  appai'cnt  suspicions.    Hence  wc  do  not  think  his  mere  association  d  tbo  ■-< 
can  have  much  weight  either  way. 

Like  others,  whose  writings  we  have  quoted,  avo  also  claim  to  have  exomiiwdlli 
black-knot  carefully  in  its  various  stages  of  development,  not  entomologicallyf  ki 
true,  but  botanically,  from  which  it  is  not  unreasonsuble  to  suppose  that  wemi^Iii* 
observed  some  details  in  its  development  which  escaped  their  notice.  We  deiR 
thoreiore,  to  express  the  results  of  our  own  observations,  and  wo  desire  this  the  W 
becauso  in  ono  or  two  points  wc  cannot  quite  agree  with  tho  inferences  .and  eoodi 
fciions  of  former  investigators. 

If  the  smaller  branches  of  a  cherry-tree  that  is  suffering  from  an  attaek  ot ' 
knot  bo  carefully  examined  in  November,  some  of  them  will  bo  found  to  be  si 
swollen  for  a  little  distance  immediately  below  tho  excroscencos.    Theoutiolaw 
bark  will  bo  cracked  oi)en  here  and  there,  revealing  tho  soft  tissues  of  the  ini 
If  a  niinuto  ])ortion  of  this  inner  bark  be  examined  by  tlie  aid  of  the  m 
siender-joliitod  iilanients  or  threads  may  br>  seen,  that  liUvo  insinuated 
ninon*^  tli*^  bark-cell.s.    These  threads  arc  the  pvimarj'  vegetating  condition  v»  —« 
«;iis  ntid  arc  known  to  botanists  as  mycelium.    Daring  the  winter  the  enlan 
tho  branch  remains  nearly  or  quite  stationary,  but  with  tho  advent  of  sprinic , 
renewal  of  vegetable  activity,  the  tumoi*s  increase  in  size,  tlie  chinks  in        1 
come  wider  and  more  numerous,  and,  by  tho  end  of  May,  small  dark-gn 
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Q  in  the  creyices  of  the  bark.  These  greenish  patches  gradually  iucroase  until  in 
instances  they  completely  cover  the  whole  surface  of  the  excrescence  with  a  soft 
b-llke  coat.  Such  specimens  wore  once  sent  to  me  from  the  West,  where  they  had 
[>ronounced  hy  a  scientifio  journal  to  he  a  new  species  of  black-knot.  A  micro- 
>  examination  of  this  greenish  coating  reveals  the  fact  that  it  is  composed  of  in- 
rable  upright  jointed  flexuous  threads  or  llocci  which  bear  upon  their  summit 
r  oblong  spore-like  bodies,  at  first  simple,  but  soon  becoming  one  or  more  septate. 
}  the  first  external  development  of  the  fungus,  and  in  thcKystomatic  classiiicatiou 
ed  by  botanists  it  belongs  to  the  geniLS  Cladosporiuin.  This  genus,  however,  wo 
hoiui  is  destined  to  be  overthrown,  its  species  b«Mng  only  an  early  form  of  devel- 
it  of  sjiecies  of  Sphxria.  Indeed  those  celebrated  Euro[>ean  mj^cologists,  Tulasne 
looke,  already  deem  the  very  common  Cladosporium  herlfariim  to  be  only  a  condi- 
f  S2)ha'ria  herharum.  And  here  we  have  another  quite  clear  case  of  a  similar 
phism,  for  I  have  never  yet  seen  a  young  black-laiot  excrescence  of  the 
^-tree  in  spring  on  which  I  could  not  detect  the  Cla<losporium.  In  a  few  weeks 
)ladosporium  growth  is  succeeded  by  numerous  minute  black  globular  bodies 
dy  as  largo  as  the  head  of  a  small  pin.  Tlie^ie  usually  cover  the  whole  surface  of 
wcrescence,  and  are  often  so  closely  crowded  together  that  they  partially  lose  their 
se  form.  This  stage  of  the  fungus  development,  has  evidently  been  mistaken  by 
for  its  complete  development.  In  the  work  of  Harris,  on  Ltju  nous  Insects,  we  find  the 
ring  statement  in  reference  to  this  fungus :  "  They  come  to  their  growth,  discharge 
volatile  seed,  and  die  in  the  coinwe  of  a  single  summer."  And  in  the  Practical 
legist  for  March,  18GG,  we  find  this  statement :  "Toward  the  middle  of  August, 
7  black-knot,  haviug  perfected  its  seed,  gra4lually  dries  up  and  becomes  inter- 
uf  a  reddish-brown  color.  In  other  words,  like  so  many  other  annual  plants,  it 
rtly  after  it  has  perfected  its  seed."  Again,  in  the  March  number  for  1867,  Mr. 
s,  "  I  showed  that  black-knot  is  nothing  but  an  assemblage  of  minute  fuu- 
,  *«u«ch  perfect  their  seed  or  *  spores,'  as  botanists  term  it,  the  latter  end  of  July ; 
bat  consequently,  as  this  fungus  is  an  annnal  plant,  by  cutting  off  and  destroying 

k-knot  early  m  July  its  further  propagation  may  be  eilectnally  stopped." 
»,  according  to  all  of  our  observaUons,  the  seed  of  the  fungus  is  not  perfected  in 
wd  August,  nor  indeed  until  some  months  later.  Extem^ly,  it  is  true,  the  fun- 
ppears  to  have  attained  its  full  development,  1)ut  if  one  of  theso  little  black 
i—peritlieciay  they  are  called  by  liotanists — ^bo  taken  from  the  tree  at  this  time 
rushed  on  the  side  of  the  microscope  and  its  contents  examined,  little  oblong 
nembranons  sacks  will  be  seen.  They  are  not  all  equally  developed,  and  are 
itly  rudimentary.  If  wo  again  examine  the  contents  of  some  of  the  perithecia 
ted  at  a  later  period,  say  in  November,  we  shall  find  that  our  rudimentary  sacks 
increased  considerably  in  size.  They  are  now  cylindrical  and  contain  a  greenish 
3US  endochromo  from  which  the  spores  are  destined  to  be  formed.  The  earliest 
i  in  which  we  have  found  the  sxKires  developed  is  the  middle  of  January.  In 
nens  collected  January  13,  spores  were  found  in  a  few  of  the  sacks^  but  most  of 
were  yet  filled  with  their  greenish  contents. 

have  found  spores  in  specimens  collected  as  late  as  June ;  therefore  the  time  in 
L  the  fungus  perfects  its  seed  may  be  said  to  be  from  January  to  June.  Thus  it 
>e  seen  that  the  plant  is  not  an  annnal,  as  some  have  affiimed,  but  one  that 
res  firom  fourteen  to  twenty  months  from  the  time  of  its  first  manifestation  as  an 
ent  excrescence  to  the  time  of  the  maturity  of  its  seed ;  and  from  eight  to  fonr- 
Qonths  from  the  time  of  its  finst  external  appearance  as  a  plant  to  the  perfection 
seed.  If  we  accept  the  knife  as  the  sovereign  remedy  for  this  i>est  of  our  fmit- 
these  facts  have  an  important  bearing  in  determining  the  proper  time  for  cutting 
e  excrescences.  Some  report  that  they  have  tried  tliis  remedy  without  success, 
o^  ''uccess  may  be  ascribed  to  three  causes : 

•■  \  remedy  may  not  be  employed  at  the  proper  time.  .  If  the  black-knote  be 
u  off  in  summer  or  even  in  spring,  it  is  evident  that  the  trouble  will  not  be 
ucdly  cured,  for  the  whole  or  part  of  a  crop  of  spores  will  already  have  been  dis- 
at-ed  to  produce  new  excrescences  the  following  autumn  and  spring.  It  is  true 
cutting  process  be  carefully  repeated  at  sufficiently  short  intervals,  it  would  in 
id  accomplish  the  desired  result  if  done  at  any  time,  provided  the  tree  could 
>e  the  frequent  repetition  of  the  operation.  But,  in  our  opinion,  November  is  the 
ime  for  cutting  off  and  dest3X>ying  the  knots.  At  this  time  the  coming  crop  of 
i  is  not  mature,  the  leaves  do  not  hinder  the  ready  detection  of  the  swellings, 
he  young  excrescences,  the  foundation  of  a  second  succeeding  crop,  are  also  then 
e  to  a  close  observer,  so  that  thorough  work  may  be  done  at  one  operation. 
The  operation  may  not  be  properly  performed.  Physicians,  in  the  excision  of  a 
r  from  the  human  body,  insist  upon  the  necessity  of  an  entire  removal  of  every 
le  and  fiber  of  the  extraneous  growth.  So  in  this  case  wo  must  insist  on  the 
ete  removal  of  all  the  affected  part  of  the  branch.  It  has  already  been  stated 
a  November  new  swellings  appear  just  below  the  old  excrescences.  Should  the 
:crescence  be  cat  off  just  before  the  appearance  of  this  new  swelling,  it  is  quite 
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possible  that  a  part  of  tlic  nfTecte^l  branch  may  bo  loft  behind,  sinoo  the 
Hometimcs  extemlfl  (1()>yii  the  branch  stivoral  inches.  Should  any  snehparl  » 
behhid,  it  w'onid  clevelop  into  a  new  o:<croscence.  It  would  he  interefltmp  to 
Avhothcr  thcso  apparent  cxteusionH  of  the  cxcreeccnccs  are  the  prodnct  of  a  net «. 
ing  of  tho  spores  or  arc  prodnce<l  by  an  advance  of  the  mycelmm  of  the  oU  tai 
jnst  above.  It  certainly  looks,  from  tho  frequency  of  this  occarrence,  very  araek i 
if  tho  mycelium,  havin;^  fnllilh^d  its  mission  to  tho  old  excrescence  in  waiein^fbra 
aiding  in  tho  full  development  of  the  peri thccia,  then  leaves  these  toprodneefli 
spores  without  further  aid,  and  with  an  industry  worthy  of  a  better  canse  piudK«ii 
way  down  tho  branch  through  the  soft  tissues  of  the  bark  and  exterior  sap-vooit 
lay  tho  foundation  of  a  new  colony. 

3d.  The  cutting  may  be  done  at  the  prox>6r  time  and  done  thoroughly,  andyRA 
trees  may  continue  to  be  attacke<l  by  this  wretched  malady.  An  indolent  iMi|^ 
may  neglect  to  pnmo  liis  trees,  and  thereby  raise  successive  crops  of  spoies  to  b 
wafted  by  the  winds  to  the  trees  of  his  more  careful  and  diligent  townsmen.  (>te 
may  be  wild-cherry  and  plum  trees  in  tho  neighboring  copses  or  groves  whif^  * 
peipetuating  the  fungus  and  sending  out  each  spring  a  shower  of  spores  to  £i] 
the  cultivated  fruit-trees  of  the  vicinity. 

Hence,  if  we  would  overcome  this  enemy,  there  must  ho  a  combined  and  untiu 
effort  against  him,  and  skirmishers  must  be  sent  oat  to  dislodge  him  fitm  te«* 
rounding  hills,  woods,  and  waste  places.    I  see  no  reason  why  united  and  well-dinm 
efforts  in  this  direction  may  not  rid  ns  of  this  miserable  pest. 

Having  thns  dwelt  at  some  length  on  this  subject,  we  will  briefly  notice  onewtt 
inferences  which  we  lind  in  the  articles  in  the  Practical  Entomologist  £rom  w' 
have  quoted.    We  would  not  even  notice  these  did  wo  not  believe  tnein  enaat 
fraught  with  mischief.    It  is  stated  that ''  about  the  lost  of  July  or  the  flnt  i 
August,  there  grows  from  encli  fungus  on  the  surface  of  tho  hlack-knet  a  litUo 
drical  ^lament  about  one-eighth  of  an  inchlong,  which  no  donbt  bean  th^  Mn>, . 
spores,  as  they  are  t(3chnically  termed,  of  the  iud|^8,  and  that  these  filsa      i  vi 
snortly  afterward  fall  off  and  disappear,  leaving  behind  them  the  henuspherita- 
which  alone  had  been  hitherto  noticed  by  botanists.  *  •  1 1     s.— 

that  the  filaments  not  only  cover  the  entire  surface  of  the  hiaok-knot  its 
where  a  few  of  thorn  had  fallen  off,  but  that  thev  were  thinly  stndded  OTei        » 
for  an  inch  or  two  <ibovo  and  below  the  swollen  black  part." 

We  do  not  pretend  to  say  what  these  little  filaments  were,  not  having  seen  t       ' 
it  is  very  evident,  from  tho  fact  that  they  extended  on  tho  twig  an  inch  or  twu 
and  below  the  swollen  black  part,  that  they  had  nothing  whatever  to  do  wifh  tih 
ing  of  the  spores  of  this  fungus,  for  its  spores,  wo  have  seen,  are  prodoeed  fk 
sacks  within  the  so-called  hemispherical  plates,  which  do  not  extend  bey<md  thest- 
part,  and  besides  the  spores  aro  not  mature  until  long  after  the  assigned  time  *^ 
filaments.    Once  only  have  we  observed  anything  i»  correspond  cNmiewhat  i 
description  of  them.    In  the  latter  part  of  August  wo  collected  speeimens  of  Usv 
on  tho  wild-cherry,  Prunm  Femmjlvanicaj  some  of  tlio  peiitheoia  of  which  hid  i 
cylindrical  rostrum  or  beak  growing  from  the  apex.    But  all  these  peritheoia.  wi—- 
open,  woro  found  to  be  black  inside  and  entirely  barren,  whi]e  those  withontf 
beak  oven  on  the  same  excrescence  were  white  inside,  as  in  the  normal  conditio.,  m^^ 
tained  rudimentary  sacks.    We  have  also  ire<^nently  seen  peritheoia  without 'tin 
that  were  black  inside.    These  were  in  every  instance  sterile. 

Wo  quote  once  more,  this  timo  in  reference  to  the  second  inference:   ''But  fern fti 
evidence  which  will  bo  adduced  below,  it  appears  to  follow  as  a  neoessazy  ooBseq 
that  the  black-knot  on  the  cherry  is  caused  by  a  distinct  species  of  fhngiis  ftv*  — 
on  the  plum.''    Then  tho  evidence  is  adduce<l,  which  consists  in  plum  trees  "^ 
being  attacked  while  chcrrj'-trees  in  their  vicinity  escape,  or  the  reverse,    T     s 
woros  follow:    "The  luactical  inference  to  be  drawn  from  the  above  tfaeuij>-— ' 
plum-growers  need  not  be  alarmed  when  their  neighbors'  cherry-trees  are  swu 
with  black-knot,  and  cherry -growers  need  not  be  alarmed  when  their  neighhon 
trees  are  infested  in  the  same  manner ;  for  the  disease  can  only  sprrad  Ihun  plftnm- 
to  T)lum-troe,  and  probably  from  tho  wild  red-cherry  on  to  our  tame-oherry  tnea' 

We  are  not  disposed  to  dispute  tho  correctness  oV  the  observations  from  whidiiU* 
iufereuco  was  drawn,  but  we  do  believe  tho  inference  to  bo  iucorreot  and  eaica] 
lull  fruit-;^rowers  into  a  feeling  of  false  security.  We  have  carefally  ezamintas-- 
fruiting  specimens  of  the  black-knot  fungus  taken  from  the  choke-cherry  tnie^  Aw* 
Virginiana,  tho  cultivated  cherry-tree,  Prunns  Cerasiis,  and  the  onltivated  plamW 
Prunns  domeaiicaf  and  we  are  prepared  to  stato  that  there  is  no  essential  dUbRM' 
between  tho  black-knots  of  these  trees.  The  spores  in  all  ore  essentially  aUks  td 
mature  at  the  siimo  time.  There  is  a  slight  difference  in  the  general  external  spprtr* 
ance  of  tho  black-knots  of  tho  difierent  trees,  but  this  is  all,  ana  no  good  botanist  woil' 
venture  to  consider  such  a  difference  to  bo  alone  of  any  specific  value.  We  havetiBi 
and  ngnin  observed  ]>lum-trees  and  cherry-trees  along  tho  same  fence  and  fai  tiw  ■■> 
iuclosure  alike  infest^nl  by  bluck-knot.  Wo  have  seen  plam-trees  badly  isftited  ii 
localities  where  the  wild-plum  tree  does  not  occur  at  all.    We  thorefoze  oonflMetW 
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black-knot  of  both  plum  and  cherry  trees  is  produced  by  tho  same  species  of 
IS,  viz,  Sphffria  mortH>tiay  Schw.,  and  that  it  can  and  iloes  spread  from  cherry  to 
«.  trees  and  from  plum  to  cherry  trees,  and  therefore  that  there  is  no  safety  for 
omo  cherry-trees  in  the  vicinity  of  affected  plnm-trces,  nor  for  some  plum-trees  in  tho 
icinity  of  affected  cherrj'-trecs.  We  admit  that  there  are  certain  species  both  of 
sherry  and  of  plum  trees  that  do  not  seem  to  be  liable  to  tho  attacks  of  this  fnnpcns, 
irhich  p<»rhaps  is  tho  oripjin  of  the  theory  of  distinct  species  of  black-knot.  Havin<jj 
hus  bi  icily  noticed  the  prominent  features  in  tho  discussion  of  this  question  and  added 
rur  o'Nvn  observations  and  conclnsions,  we  dismiss  tho  subject,  hoping  that  ere  loni^  wo 
thall  bo  prepared  to  combat  this  foe  to  onr  fruit  in  a  judicious  and  successful  manner. 

Eesi>ectfully  submitted. 

GEO.  VASEY, 
Hon.  Frederick  Watts,  Botanist 

Commissioner. 


RECLAMATION    OF    SWAMP   AND    OVERFLOWED 

LANDS  IN  CALIFORNA. 

The  great  central  valley  of  California,  drained  by  tlio  Sacramento  and 
3aii  Joaquin  Rivers,  together  with  the  low  lands  bordering  San  Fran- 
jisco  Bay  and  its  branches,  is  sometimes  called  the  "  Delta  of  the  Pa- 
cific.'' This  region  embraces  a  vast  area  of  swampy  and  partially  sub- 
nerged  lands,  which,  till  lately,  were  esteemed  as  practically  worthless 
br  agricultural  purposes.  Within  a  few  years,  however,  the  opposite 
)pinion  has  gained  ground,  and  the  public  mind  has  been  occupied  with 
lamerous  projects  for  reclaiming  these  lands,  thus  materially  enlarging 
:he  productive  area  of  the  State.  Partial  experiments  in  cultivation  had 
jhown  them  to  be  richly  endowed  with  elements  of  fertility.  Their  cen- 
tral position  near  the  great  commercial  mart  of  the  Pacific  coast,  and 
the  facilities  for  the  cheap  marketing  of  agricultural  produce  presented* 
by  the  navigable  wat^^rs  upon  which  they  are  located,  had  long  attracted 
the  attention  not  only  of  agricultural  men  seeking  an  opening  for  farming 
enterprise,  but  also  of  the  people  of  San  Francisco,  who  were  especially 
Interested  in  securing  an  increased  production.  When,  therefore,  the 
Idea  of  reclamation  began  to  assume  a  practicable  aspect,  it  found  a 
very  favorable  reception,  and  has  since  attracted  an  increasing  public 
(confidence. 

Large  amounts  of  both  native  and  foreign  capital  have  been  erjlisted 
in  reclamation  enterprise,  which  has  assumed  the  character  of  a  great 
financial  movement,  causing  many  persons  to  look  upon  it  as  simply  a 
gigantic  scheme  of  speculation.  This  view  is  strongly  urged  by  an  in- 
telligent corresi)ondent  of  this  Department,  who  is  satisfied  "  that  no 
system  of  reclamation,  the  cost  of  which  will  justify  the  end,  can  be  in- 
augurated in  our  State.'^  But  such  conclusions,  merely  negative  and 
untested  by  experiment,  will  have  but  little  weight.  The  prospective 
advantages  of  the  proposed  improvement  are  so  obvious  and  great  that 
the  public  mind  cannot  be  persuaded  to  resign  them  without  a  worthy 
elibrt  for  their  realization.  A  certain  amount  of  feverish  speculation, 
such  as  embarrasses  every  great  industrial  or  commercial  movement, 
will  be  accepted,  in  advance,  as  part  of  the  price  at  which  this  great 
public  benefit  is  to  be  secured. 

PEELIMINABY  EFFORTS  AT  BECLAMATION. 

The  policy  of  reclamation  having  been  accepted,  at  least  tacitly,  by 
the  public  as  one  of  the  necessities  of  progress,  the  preliminary  efforts 
to  realize  it  in  practice  were  such  as  might  have  been  expected  Irom  the 
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lack  of  exporicucc  aud  undeveloped  resources  of  that  day-  The  Genenl 
Govermncnt,  fcelinp^  itself  incompetent  to  deal  with  local  inteieasd 
this  character,  devolved  the  responsibility  upon  the  State^  to  whkii 
granted  all  the  swamp  or  overllowed  lands  within  its  borders.  B* 
State  legislature  in  turn  left  the  practical  solution  of  the  problem  toihr 
people  of  each  separate  localit}^  The  statute  of  March  28.  ISCS,  p- 
scribed  methods  by  which  landed  proprietors,  owning^  more  thanliaiiilft 
area  included  in  any  i^articular  *^body  of  swamp  and  overflowed,  sat 
marsh,  or  tide  lands,  susceptible  of  one  mode  of  reclamation,''  migb 
incorporate  themselves  into  an  association  for  reclamation  purpo#. 
Having  determined  upon  such  an  organization,  the  parties  inteibta 
are  directed  to  present  to  the  board  of  supervisors  of  the  county  \ritk 
which  the  lands  are  located,  a  petition  praying  for  their  incoriwratiuc 
into  a  reclamation-district,  and  setting  forth  an  accurate  descriptioac: 
the  lands  proposed  to  be  reclaimed.  After  the  performance  of  specifiec 
requirements  as  to  publication,  &c.,  necessarj'-  to  give  duo  notice  tot! 
parties  in  interest,  the  board  of  supervisors,  if  they  find  the  facts  cw 
rectly  represented,  and  that  no  lands  have  been  imi>roperly  included  k 
the  proposed  reclamation-district,  note  their  approval,  and  the  pap© 
are  spread  upon  the  county  records,  giving  a  corporate  character  to  tb 
proposed  organization.  The  corporators  then  elect  a  board  of  three  tnt 
tees  to  superintend  the  execution  of  the  works.  They  are  authorized "t« 
employ  engineers  and  others  to  survey,  plan,  locate,  and  estimate  tit 
cost  of  the  work  necessary  for  reclamation,  the  land  needed  for  right  fl 
way,-'  <S:c.  This  cost  is  then  assessed  upon  all  the  lands  included  in  to 
reclamation-district  by  a  board  of  commissioners  appointed  bythecoonly 
board  of  supervisors.  These  assessments  are  reported  to  the  coamy 
treasurer,  who  collects  them,  with  other  taxes,  and  pays  out  the  pioceei* 
upon  the  order  of  the  board  of  trustees  of  the  district.  To  enoonnge 
the  reclamation  of  lands  under  this  law,  by  the  spontaneous  action d 
the  proprietors,  it  was  further  provided  that  the  lands  g^i^Anted  to  th 
State  by  the  General  Government  as  swamp  or  overflowed  lands 
l)e  sold  at  81  per  acre,  in  gold,  which  sum  was  to  be  refunded  to 
chaser  upon  the  completion  of  a  system  of  reclamation-works  execi 
according  to  law. 

The  methods  of  operation  proposed  by  this  law  were  eminently  jnd^ 
cious  considering  existing  circumstances.    They  stimulated  local  actifli 
and  inaugurated  a  series  of  experiments  which,  though  frequently  lo- 
successful,  and  sometimes,  perhaps,  disastrous,  nevertheless  bore  god 
fruit  in  revealing  more  clearly  the  nature  of  the  work  to  be  done, 
the  fundamental  conditions  of  final  success.    Local  enterprise,  t    Jgn 
prompt  to  recognize  the  more  obvious  abvantages  of  pubUc  impiove- 
ment,  is  too  prone  to  a  narrow  and  microscopic  economy,  and  too  imiB' 
tient  to  secure  immediate  results,  to  appreciate  the  policy  of  a  large 
j  udicious  expenditure.    In  some  cases  very  simple  and  inexpensive  wocb 
were  found  sufficient  to  rescue  large  isolated  tracts  from  the  waters, 
to  secure  them  against  the  highest  floods  that  have  been  known  sino 
the  settlement  of  the  State.    But  the  success  of  these  methods  in  a  fe« 
localities  was  calculated  to  mislead  enterprise  in  other  localities.   TSu 
merous  ill-considered  efforts  were  made  to  grapple  with  natural  difflcd 
ties  by  means  of  cheap  and  inadequate  processes,  resulting  in  seii 
losses  to  the  parties  concerned.    To  meet  those  difficulties  it  was 
necessary  to  enlist  broader  and  more  intelligent  public  interests  anc 
bring  to  bear  the  resources  of  large  capital  and  engineering  » 
l^arge  combinations  are  necessary  to  secure  not  only  the  greati      uu 
also  the  most  economical  results.    This  truth,  so  necessary  to  the 
prehension  of  the  problem,  was  recognized  only  after  ezpeiience 


RECLAMATION   OP   SWAMP   LANDS   IN   CALIFORNIA.  181 

3\vii  the  inadequacy  of  mere  local  orgauizatiou  to  accomplish  gcucral 
r  ills.  It  is  uow  seeu  that  an  adequate  system  of  reclamatiou  must 
be  oased  upon  more  liberal  views  of  public  interest,  and  must  be  organ- 
ized upon  a  broader  basis. 

RECENT  tJOMBINATIONS. 

For  the  reclamation  of  the  swamp  and  overflowed  lands  of  California, 

veral  associations  of  native  and  foreign  capitalists  have  been  lately 
[ormed.  Among  these  the  most  imposing  and  extensive  is  the  Anglo- 
Aimerican  Syndicate.  This  is  an  association  of  English  and  American 
capitalists,  with  a  capital  stock  of  85,000,000.  It  proposes  to  purchase 
md  reclaim,  by  scientific  processes,  large  bodies  of  swamp  and  overflowed 
and  and  sell  it,  after  reclamation,  to  actual  settlers  in  small  tracts,  on 
jasy  terms,  and  at  prices  as  low  as  is  consistent  with  the  return  of  a  fair 
nterest  on  the  capital  invested ;  or  it  will  lease  land  to  cultivators  on 

ares,  a  specific  mode  of  cultivation  being  agreed  upon.  The  Syndicate 
s  to  use  its  influence  in  Europe  to  secure  a  direct  immigration  to  California 
)f  small  capitalists  and  agricultural  laborers.  To  such,  lands  will  be  sold 
IS  above  on  long  credits,  and  money  will  be  advanced  to  pay  expenses 
)f  ti'ansportation  and  settlement.  The  general  interests  of  the  Syndi- 
cate will  bo  supervised  by  a  board  of  directors  in  London,  while  its 
ocal  administration  will  be  controlled  by  a  board  of  management  at  San 
Francisco.  It  was  stated  that  under  this  arrangement  50,000  acres  of 
ialt-marsh  lands  lying  npon  the  bay  of  San  Francisco  and  its  branches 
lad  been  secured,  besides  250,000  acres  of  fresh- water  lands  lying  upon 
;be  Sacramento  and  San  Joaquin  Elvers.  According  to  the  latest  ad- 
rices  of  this  Department,  however,  this  arrangement  had  either  failed 
)r  had  been  suspended.  The  reason  alleged  for  this  suspension  was  the 
lissatisfaction  expressed  by  some  of  the  English  legal  advisers  of  the  Syn- 
licate  with  the  tenure  of  the  lands  proposed  to  be  purchased.  It  should 
30  remembered  that  a  large  portion  of  the  best  lands  of  Cali^nia  are 

Id  by  virtue  of  old  Spanish  and  Mexican  titles,  a  class  of  tenures  in 
jalifornia  which  has  given  rise  to  extensive  and  vexatious  litigations. 

The  Tide-Land  Eeclamation  Company  was  organized  about  three  years 
igo,  with  a  nominal  capital  of  $12,000,000.  It  has  already  purchased 
120,000  acres  of  land  lying  in  the  delta  of  the  Sacramento  and  San 
loaquin  Kivcrs.  This  area  embraces  the  greater  portion  of  Eoberts, 
Union,  Grand,  Twitchell,  Andros,  Brannan,  and  Staten  Islands,  with 
jome  large  tracts  on  the  banks  of  the  rivers  adjoining  the  nplands. 
Portions  of  this  land  have  since  been  sold  after  reclamation ;  other  por- 
tions are  being  cultivated  either  by  the  company  directly  or  by  its  les- 
sees. Other  companies  and  firms  have  i)urchased  largely  of  these 
jwamp-lands,  besides  many  private  individuals,  and  are  engaged  with 
rery  encouraging  success  in  their  reclamation  and  cultivation. 

AEEAS  OF  OVERFLOWED  LANDS. 

The  area  of  swamp  or  overflowed  lands  in  California  is  variously  es- 
rfmated  from  2,000,000  to  5,000,000  acres.  The  surveyor^general  of  the 
3tato  land-office  places  the  aggregate  at  3,000,000  aeres.  Of  this  area 
ibout  400,000  acres  are  called  tide-lands,  being  located  npon  the  arms  of 
i;he  sea  or  within  the  range  of  tidal  influences  upon  the  rivers  Sacramento 
uid  San  Joaquin.  These  lands  are  subdivided,  about  equally,  into 
;alt-water  and  fresh- water  tide-lands.  The  former  are  all  found  below 
;he  head  of  Suisun  Bay,  which  receives  the  waters  of  the  Sacramento 
md  San  Joaquin  Elvers.  The  latter  lie  between  the  mouth  of  those 
rivers  and  a  line  drawn  across  their  valleys  from  Stockton,  on  the  San 
loaquin,  to  a  point  six  miles  above  the  head  of  Steamboat  Slough,  on 


lands  ou  account  of  their  distance  from  tbo  market. 

SALT-WATER  TIDE-LANDS. 

These  lands  all  lie  upon  the  shores  and  islands  or  rsstn  FrandscOfSc 
Pablo,  and  Snisun  Bays,  and  differ  in  several  imx^ortant  characteiistk 
from  the  fresh- water  tide-lands  upon  the  rivers-  The  lands  on ! 
Bay,  however,  assimilate  more  closely  to  the  £resli-water  lands  aiw 
from  the  fact  that  the  waters  of  that  bay  are  but  to  a  •mall  extent  of  ^ 
saline  character.  For  nine  months  in  the  year — ^f]X>m  ]Novembert3 
September — ^the  tides  are  so  low  that  the  water  is  excellent  fordrinldi^ 
purposes.  During  the  remainder  of  the  year  it  is  but  slightly  brackisl 
and  is  readily  drunk  by  live  stock.  Hence,  upon  the  islands  of  this  Ih 
there  are  many  tracts  resembling  the  tule-swamps.  These  tracts  a 
reclamable  at  a  comparatively  small  expense,  seldom  exceeding  a  ^ 
rata  of  83  per  acre.  Long  Island  is  thoroughly  protected  ftom  inunffl 
tion  by  a  levee  12  feet  wide  at  the  base  and  less  than  4  feet  high.  Thi 
embankment  resisted  the  unusually  hea\'y  storms  of  the  winter  (rf^H 
'72  without  the  slightest  injury  to  the  works.  In  fact,  it  was  drier  thi 
the  highlands  surrounding  the  bay.  The  levees  of  Grizzly  and  JoiceB 
auds,  of  about  the  same  dimensions,  were  equally  intact.  The  h 
Hoods  of  the  Sacramento  and  San  Joaquin,  which  nsoally  occur  in  uh 
uary  and  February,  do  not  raise  the  waters  of  Snisun  Bay  more  than 
foot  above  the  highest  summer- tides,  the  rise  and  fall  of  which  do  ik 
extend  above  six  feet.  By  placing  gates  in  the  embankment  at  pn?' 
intervals  an  ample  supply  of  water  for  irrigation  during  the  grovia 
season  can  be  secured,  which  insures  the  success  of  the  crops.  Thisi 
the  nearest  land  to  San  Francisco  that  ^joys  this  advantage  of  ioe 
pensiveJCresh-water  irrigation. 

The  Store-line  of  the  lower  bays  is  much  cut  up  by  sloughs,  whid 
thougli  valuable  for  drainage,  offer  serious  obstacles  to  extensive  fin 
ing,  as  but  few  acres  can  bo  found  in  a  body.  The  work  of  cons^ 
tion  embraces  an  embankment  about  4  feet  high,  with  a  base  13  fe 
wide,  the  intervening  sloughs  being  dammed.  The  work  has  of  late  taa 
prosecuted  with  great  energy,  and  from  one-third  to  one-half  of  tt 
marshes  of  San  Francisco  Bay  have  been  included  in  works  of  reclaoi 
tion  now  under  construction  or  completed. 

The  preliminary  survey  of  marsh-lands,  lying  uiK>n  San  Fnmciso 
Bay,  was  accomplished  by  a  board  of  State  commissioners,  wlio,! 
their  report  of  1872,  presented  a  statement  of  their  nearly-complete 
labors.  Tiiey  had  made  a  final  survey  of  the  lands  subject  to  their  jnri 
diction,  amounting  to  (55,200  acres,  and  located  in  sections  extendin 
from  a  point  in  Marin  County,  north  of  San  Francisco,  round  fl 
southern  extremity  of  the  bay,  and  along  its  eastern  shore  to  a  iwint 
fow'  miles  north  of  Oakland.    The  lands  along  San  Pablo  and  S 
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8235,4:54,  loaviiifc  a  balance  of  $1,242,495.92,  besides  4,400  acres  unsold. 
The  legislature  bad  enacted  that  from  this  fund  a  perpetual  annuity  of 
$50,000  should  bo  added  to  the  endowment  of  the  State  University,  a 
draft  which  it  was  amply  competent  to  meet. 

The  duty  of  this  commission  embraced  only  the  survey  and  sale  of 
the  lands/  Th<».  actual  work  of  reclamation  was  left  to  the  individual 
proprii'tors.  Th(»  cost  of  a  connected  series  of  works  around  San  Fran- 
cisco Day,  executed  upon  scientific  principles,  was  estimated  by  Messrs. 
Hollnian  and  l^oett,  hydrographic  engineers  of  San  Francisco,  at 
$401),;522.  The  plan  proposed  embraced  an  embankment  lo  feet  wide  at 
the  lop  and  5  leet  above  the  level  of  the  salt-marsh.  Flowing  streams 
were  to  l)e  leveed,  and  intermediate  sloughs  were  to  be  dammed  by 
means  of  sheet-piling  and  embankment.  This  estimate  embraced 
48,150  aci\*s  of  swamp-land,  most  of  which  had  passed  into  private 
hands,  though  a  i>ortion  still  remained  at  the  disposal  of  the  State  au- 
thorities. The  average  cost  of  purchase,  prior  to  reclamation,  was 
estimated  at  $15  to  $20  per  acre ;  their  value  subsequently  could  not  be 
less  than  $100  per  acre.  The  total  outlay  necessary, to  be  made  by  an 
association  of  capitalists  undertaking  to  reclaim  and  dispose  of  these 
lands  would  not  exceed  $1,131,572,  while  their  income  from  the  sale  of 
reclaimed  lauds  would  amount  to  $4,815,000,  leaving  an  enormous  profit 
of  $3,083,428.  The  work  now  going  forward  for  the  reclamation  of 
these  lands  appears  to  be  less  expensive  and  thorough  than  that  pro- 
vided for  in  the  above  estimate.  How  far  it  will  meet  the  demands 
that  will  be  made  upon  it  remains  to  be  seen. 

General  Alexander,  of  the  United  States  engineers,  speaking  of  the 
Beard  and  Coryell  tracts,  included  in  the  above  estimate^  says  that 
their  complete  reclamation  is  entirely  practicable  at  a  small  outlay. 
The  tide  rises  but  a  foot  above  them  ordinarily,  and  but  2  feet  during 
the  highest  storm-tides.  The  river-floods  have  but  a  slight  influence 
uiK)n  the  general  level  of  the  bay.  A  dike  of  4  feet  is  ample  to  pro- 
tect them  against  the  greatest  emergencies.  When  this  land  is  relieved 
of  salt  water  it  may  be  freshened  in  a  single  season,  at  least  sufficiently 
for  grasses,  by  being  flooded  with  fresh  water  from  Alameda  and  Coyote 
Creeks,  or  from  artesian  wells.  Two  or  three  floodings  during  the 
rainy  seasons  will  be  sufficient  to  leach  out  all  the  salts  with  which  the 
land  is  impregnated.  The  soil  is  alluvial,  and  promises  excellent  re- 
sults when  cultivated  in  gardens  and  meadows.  It  is  susceptible  of 
easy  inigation,  and,  for  dairy  purposes  alone,  will  speedily  command  a 
high  market  value.  The  fSicilities  for  transportation,  by  water  and 
rail,  bring  the  products  of  these  lands  within  a  few  hours'  carriage  of 
San  Francisco.  The  same  advantages  are  reported  in  I'egard  to  differ- 
ent portions  of  the  salt-marsh  tracts  located  upon  San  Pablo  and  Sui- 
sun  Days. 

FEESH-TVATEE  TIDE-LANDS. 

The  fresh-water  tide-lands  are  about  equal  in  area  to  the  saU-marshes 
just  described,  or  about  200,000  acres.  They  are  located  upon  the  Sacra- 
mento and  Sail  Joaquin  Rivers,  below  the  line  before  mentioned,  which 
passes  from  Stockton  to  a  i)oint  six  miles  above  the  head  of  Steamboat 
Slough,  which  line  represents  the  limit  of  tidal  influence.  The  valleys 
of  these  rivers  present  some  very  noticeable  features.  According  to 
current  geographical  theory  the  ch;uinels  originally  occupied  the  lowest 
points  in  the  valleys.  The  annual  overflows,  by  the  deposit  of  sediment, 
gradually  raised  the  immediate  banks  of  the  streams  from  10  to  20  feet 
above  the  areas  in  their  rear.  Into  these  depressed  areas  the  streams 
£com  the  foot-bills  cUscharge  their  waters  till  tJhe  dry  season  arrests  their 
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a  coarse,  reedy  grass,  which  gi'ows  luxuriantly  npon  the  wet  i 
which  is  now  used  to  designate  the  lands  themselves,    j      e 
border  the  rivers  and  their  larger  tributaries  lor  a  very  large  pore 
of  their  respective  courses.    In  the  upper  part  of  eacdi  valley  i 
edges  are  from  half  to  three-quarters  of  a  mile  from  the  rivers,  bm; 
ward  their  mouths  this  intervening  space  becomes  narrower.  T 
banks  decline  in  height  and  the  rivers  cut  namerons  channels, 
sloughs,  through  the  tules,  forming  a  great  number  of  islands  of  ts 
sizes,  and  separ<ated  mostly  by  navigable  streams.     This  mult 
of  channels  gives  a  greater  scope  for  the  periodical  high  waters  i 
the  narrower  upper  portions  of  the  valleys,  and  hence  the  » 

more  easily  controlled.  This  renders  the  process  of  reclamanoiiintb 
fresh- water  tide-lands  easier  and  less  expensive  than  in  the  regie 
above,  where,  as  yet,  but  little  has  been  done  in  that  way. 

The  characters  of  the  two  rivers,  the  Sacramento  and  the  San  J( 
quin,  present  some  marked  differences,  which  are  illnstrated  by 
spending  differences  in  the  lands  on  their  banks.    The  SaaramootDis 
more  violent  stream.    Its  large  tributaries  head  high'  up  among  i 
Sierras  and  bring  large  bodies  of  water  from  the  melting  oiows,  i 
are  precipitated  more  suddenly  than  the  floods  of  the  San  JoaquiiL  u 
Sacramento  has  also  a  smaller  number  of  channels  tiirongh  whidi> 
discharge  its  surplus  waters.    To  relieve  this  difficulty  it  has  beenv 
posed  to  cut  an  artificial  channel  from  Cache  Slough,  throngh  the 
zuma  Hills,  to  one  of  the  streams  farther  west,  emptying  into 
Bay.    It  has  been  estimated  that  this  channel  will  be  bnt  aeven  buk 
long,  with  a  declivity  ranging  from  3  to  14  feet  per  mile.    The  t 
ries  of  the  Sacramento  have  also  been  the  theater  of  a  more  ezt 
mining  enterprise,  the  debris  of  which,  discharged  into  the  river,  iuh' 
given  a  specific  character  to  the  sediment  it  deposits  npon  the  low! 

The  islands  of  the  Sacramento  are  generally  basin-shaped,  theii 
rior  parts  being  depressed  below  their  edges.    Their  banks,  like  uk» 
of  the  riparian  tules  higher  up,  are  studded  with  willow,  alder,  Bji 
live-oak,  and  other  largo  timber,  interspersed  with  a  copions  n 
growth  of  shrubs  and  vines.    The  centers  of  these  islands  are  covoei 
with  tules  of  a  very  tall  and  luxuriant  growth.    The  islands  of  tte 
Joaquin  do  not  exhibit  so  decided  a  tendency  to  this  basin-like  torn 
tion.    Their  edges  are  not  so  elevated,  nor  are  they  so  covered  ' 
vegetation,  while  iu  their  interior  parts  the  tule  is  thinner  a      e 
Willows  here  grow  in  bunches,  and  diftcrent  kinds  of  coarse  g 
found  successfully  maintaining  themselves  against  the  aggressive  jjuh 
The  surfiice-soil  of  the  Sacramento  islands  is«  to  a  fifreat  extent. 
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miugled  in  tliftcrcut  proportious  with  sand,  loam,  &c.,  deposited  by  the 
river-lioods.  Upon  the  latter  the  tules  are  often  seen  of  varions  heights, 
from  5  to  15  feet.  This  organic  top-soil  often  extends  downward  to  the 
depth  of  30  feet,  where  it  generally  rests  upon  a  substratum  of  hard 
clay.  Some  portions  of  the  surface  rise  and  fall  with  the  tide  and 
exhibit  temporary  undulations  upon  the  passage  of  heavy  animals  or 
loaded  teams.  In  many  places  long  poles  have  been  thrust  to  a  con- 
siderable depth  through  the  surface-crust  **  without  touching  bottom." 

Four  varieties  of  surface-soil  among  the  tules  have  been  described  by 
intelligent  observers.  First,  a  coarse  peat  formed  by  the  large  roots  of 
tnle,  decomposed  into  a  rich,  black,  vegetable  mold,  which  has  produced 
some  verj'  remarkable  crops  of  cereals ;  second,  a  stiff,  blue  clay,  derived 
from  the  cretaceous  hills  bordering  the  valleys,  more  or  less  infused 
with  alkali;  this  soil  constitutes  a  strong  and  dilrable  seed-bed  for 
permanent  grasses;  third,  a  yellowish-brown  clay  deposited  by  the 
turbid  waters  of  high  floods.  This  variety  of  soil  manifests  its  remark- 
able fertility  in  the  copious  growth  of  t^e,  wild  grasses,  and  timber ; 
fourth,  a  light,  loose,  sandy  soil,  deposited  in  limited  localities  by  eddies. 
This  soil  is  especially  adapted  to  garden-vegetables,  corn,  and  fruit. 
Partial  efforts  at  cultivation  have  shown  that  all  varieties  of  tule-soil 
will  yield  enormous  crops  of  cereals,  grasses,  roots,  fruits,  &c.  Its  wild 
grasses  are  rather  coarse,  but  it  has  been  shown  that  the  richest  and  most 
permanent  pasture  can  be  maintained.  Experiments  in  tree-culture 
have  not  been  wanting  to  show  a  special  productive  capacity  in  this  di- 
rection.   Promising  experiments  have  also  been  made  in  rice-culture. 

The  correspondence  of  this  Department  exhibits  numerous  instances 
of  crops  raised  upon  these  tnle-soils  that  seem  almost  fabulous,  though 
attested  by  some  of  the  most  intelligent  and  trustworthy  gentlemen  on 
the  Pacific  coast.  Crops  of  80  bushels  of  wheat,  and  of  100  bushels  of 
barley,  per  acre,  are  not  uncommon.  A  crop  of  wheat  is  followed  by  a 
second  crop  of  "  wheat-hay,''  gathered  within  the  same  year.  Doubhi 
crops  of  barley,  onions,  or  potatoes,  are  regarded  as  a  mere  matter  of 
course.  Succulent  grasses  remain  green  the  year  round.  All  the  vari- 
eties of  fine  vegetables  grow  often  to  enormous  size  and  always  of  ex- 
quisite quality.  Fruits  rivaling  the  finest  products  of  -Pacific  orchards 
hero  grow  in  great  profusion.  Though  located  so  near  the  water-level, 
the  circulation  of  fresh  air  from  the  ocean  is  a  perfect  preventive  of  ma- 
laria, mildew,  and  other  maladies  which  infest  both  animal  and  vege- 
table life  in  other  swampy  districts  of  our  country. 

The  i)eculiar  character  of  the  tule-soil  precludes  all  cultivation  by  or- 
dinary processes.  In  its  wet  state  it  is  too  soft,  and  in  its  dry  state  too 
tough,  to  be  worked  by  any  agricultural  implements  or  machinery  yet 
inv(inted.  The  amount  of  organic  and  combustible  matter  in  its  com- 
position has  suggested  another  method  of  dealing  with  it.  After  being 
freed  from  the  superincumbent  waters  it  is  set  on  fire  and  burned  to  a 
depth  varying  from  6  to  18  inches.  The  depth  of  the  burning  can  be 
regulated  by  waiting  a  greater  or  less  length  of  time  after  the  removal 
of  the  water  before  applying  the  torch.  This  burning  leaves  the  surface 
ii  bed  of  ashes,  upon  which  the  seed  is  sown  broadcast.  Instead  of  be- 
ing haiTowed  into  the  ground  with  a  harrow  it  is  trampled  in  with  sheep, 
\yliich  are  driven  in  flocks  across  the  field  in  different  directions.  One 
thousand  sheep  will  easily  tramp  from  20  to  30  acres  per  day.  This 
simple  and  original  process  has  been  found  to  be  very  effective  and 
cheap.  A  large  crop  of  wheat  was  thus  placed  in  the  ground  at  a  total 
expense  not  exceeding  $1.25  per  acre.  The  grain  on  such  a  seed-bed 
exhibits  a  very  remarkable  propensity  to  stool,  which  limits  the  quan- 
tity of  seed  required  for  sowing.    In  a  well-attested  case  mentioned  in 
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tbc  correspoudeiico.  of  this  Dcpartineiii,  a  crop  of  SO  bnsliels  pei 
required  an  expeiulituu^  of  only  30  pounds  of  seed  per  acre.    Al 
vcstiug  the  first  crop  of  wheat  the  waste  grain  left  upon  the  grouno,* 
being  irrigated,  brings  forth  a  crop  of  wheat-hay  in  sixty  or  eighty dta 
This  system  of  cultivation  is  yet  in  its  infancy.     What  results  may  rt 
spring  from  it  nnist,  of  course,  be  matter  of  more  conjectaro.   Ajpfk 
rently,  however,  it  Justilies  its  departure  from  the  old  methods  by  is 
common-sense  adaptation  to  circumstances,  as  well  as  by  its  wonr 
success. 

The  mode  of  reclaiming  swamp-lands  is  by  throwing  up  levees  to 
out  the  tides  and  river-floods.    Self-acting  gates  ]>ermit  the  escape  o 
the  water  in  one  direction,  while  they  prevent  its  return.    The  nA 
from  which  this  emb<inkment  is  constructed  is  taken  from  a  ditch  ^ 
is  generally  dug  inside  of  the  dike.    Small  sloughs  or  creeks  are 
in  order  to  escape  tlie  expense  of  leveeing  their  banks.     The  on 
gates  are  placed  at  the  mouths  of  these  sloughs,  and  serve  also 
admission  of  water  for  irrigation  during  the  growing  season.   Tbu 
was  at  first  done  by  Chinamen,  but  several  ditching-machines  havi 
tried,  some  of  them  with  substantial  success.    The  cost  of  emban! 
varied  from  10  to  25  cents  per  cubic  yard. 

The  views  of  the  parties  who  inaugurated  the  system  of  tale  lec 
tion  were  too  limited  to  embrace  the  conditions  of  final  success,    ii 
discovered  that  a  dike  that  would  be  suificieut  for  the  recIamatioBi 
the  salt-marshes  upon  the  bay,  where  the  rise  occasioned  by  river-i 
is  limited,  would  be  wholly  inadequate  to  resist  the  sudden  and 
mous  pressure  of  inundation  in  the  river- valleys  during  the  rain^ 
esx)ecially  in  those  years  in  which  the  annual  rain-fall  reaches  its  i 
ical  maximum.    The  climate  of  California  exhibits  a  remarkably 
range  of  hyetal  conditions,  which,  as  yet,  are  very  imperfectly 
stood.    During  the  twenty-three  years  ending  with  1871  the  ; 
rain-fall  at  San  Francisco  varied  from  7.00  inches,  in  1850,  to  49.27  ii 
in  18G1.    The  distribution  of  this  rain-fall  through  the  season  it 
very  iixegular,  sometimes  producing  the  most  devastatinfir  floods.  ' 
system  of  reclamation  works  in  such  a  region  should  be  com    ucted 
reference  to  the  extreme  pressure  that  is  likely  to  be  bn       it  i 
them.    The  spring  floods  of  1872  were  very  destmctive  of  uu      ^ 
overflowing  lands  sup])osed  to  be  sufficiently  protected^  t    d  sw 
away  crops  and  improvements.    In  some  cases,  it  is  said,  d     < 
ments  were  so  unscientiflcally  constructed  as  to  force  the  wa 
lands  that  had  not  previously  been  overflowed.    Perso  uoos  i 

secure  as  large  an  area  as  ])ossible  of  new  land  encroaoueu  upoa 
channels,  and  thus  raised  the  water-level  above  what  it  would  otl  ' 
have  b(^en. 

These  untoward  results  indicated  the  necessity  of  a  more  lil 
penditnre  and  of  more  eflicieut  construction.    Large  asaodauunB  < 
capitalists  have  entered  the  flold,  purchasing  and  reclaiming  ovei 
lands  in  some  cases  for  the  puri)ose  of  selling  them  to  indivic 
vators,  and  in  other  cases  to  cultivate  them  themselves.    It  is  sui     i 
our  correspondence  that  the  reclamation  works  constructed  dori      uK 
were  higher  and  stronger  than  those  previously  existing.    At     3 
of  the  year  1872,  about  70,000  acres  of  fresh-water  tide-1      ia     d 
inclosed  by  levees,  and  furnished  with  self  acting  tide-g»i     .    ^ 
these  works  were  constructed  upon  the  later  models;  ot    1:8 
larged  and  brought  to  a  state  of  efficiency  that  was  este 
resist  extraordinary  floods.    The  cost  of  these  levees  vaa         a 
$15  per  acre,  according  to  the  height  and  strength  of  t 
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Qd  to  tlie  shape  of  the  reclaimed  area.    Durinfj  1S73  enterprises  of  this 

laracter  will  bo  prosecuted  upon  an  enlarged  scale  and  according  to 
improved  methods. 

Amon<::  the  districts  stated  to  have  been  reclaimed  by  the  close  of 
1872  were  Sherman  Island,  at  the  mouth  of  the  rivers ;  Twitchell  Island, 
Bouldin  Island,  Mandeville  Island,  Grand  Island,  and  a  large  portion  of 
tbo  ri«;ht  bank  of  the  San  Joaquin.  Brannaii  Island,  Andros  Island, 
ind  a  lar;;'e  tract  along  the  left  bank  of  the  Sacramento  River  were  re- 
[X)rted  as  nearly  complet-ed.  During  the  last  six  months  of  1872,  about 
25,0(K)  acres  of  reclaimed  land  were  sold  to  individual  cultivators  at  an 
average  i)rice  of  825  per  acre,  whidi  is  stated  to  be  the  general  average 
3f  reclaimed  but  uncultivated  land  in  the  State.  Cultivated  lands  on 
Sherman  Island  sold  at  800  i)er  acre,  and  were  held  as  high  as  $75. 
Lands  belonging  to  associations  of  capitalists  are  rented  to  cultivators, 
either  on  shares  or  for  a  specific  sum  of  money  per  annum.  In  the 
former  case  the  landlord  generally  demands  one-fourth  of  the  crops 
raised  ;  in  the  latter  from  $10  to  S20  i)er  acjre. 

The  Department  is  in  receipt  of  letters  from  reliable  parties  living 

on  Sherman  Island,  Mandeville  Island,  Twitchell  Island,  Grand  Island, 
uid  other  localities,  detailing  the  character  and  results  of  the  cultiva- 
ion  of  reclaimed  lands,  which  uniformly  attest  the  wonderful  productive 
capacities  of  the  soil.  Sherman  Island,  containingabout  14,000  acres,  was 
lie  scene  of  the  earliest  enterprise  in  reclamation  within  the  fresh- 
:  tide-land  region.  Being  nearer  to  San  Francisco,  it  enjoys  special 
uities   for  marketing    produce.     The  numerous  channels  through 

lich  the  rivers  discharge  their  surplus  waters  are  a  partial  defense 
nstdestructive  floods,  rendering  reclamation  works  lesscosUy.   Man- 

«iile  Island  contains  about  5,000  acres,  which  have  been  reclaimed  at 
h  total  cost  of  811  i>er  acre.  This  island  is  about  sixty  miles  from  San 
Francisco.  Grand  Island,  twenty  miles  farthpr  up  the  valley,  contains 
.7,000  acres,  and  is  said  to  be  better  leveed  than  any  tmct  below 
Sacramento  City,  the  embankment  being  from  C  to  10  feet  high  and 
rom  26  to  42  feet  wide  at  the  base.  A  deposit  of  sediment  here  over- 
ies  the  tule-soil  to  a  depth  varying  from  4  inches  to  2  feet.  The  cli- 
nate  of  these  districts  is  equable,  mild,  and  dry.  They  are  penetrated 
irith  a  net-work  of  navigable  channels,  which  enables  the  producers  to 

cure  transiTortation  to  market  as  low  as  $1.50  per  ton.  Lands  in  these 
ucalities  are  rapidly  rising  in   value  and,   at  their  present  prices, 

em  to  offer -to  cultivators  with  small  capital  an  eligible  opportunity  of 
uvestment. 

LANDS  ABOVE  TIDE. 

The  reclamation  of  lands  above  tide  has,  as  yet,  excited  but  little 
itteution.  The  problem  here  assumes  additional  elements  of  difficulty 
>n  account  of  the  narrowness  of  the  upi)er  valleys  and  the  consequent' 
Gfreater  rise  of  the  floods.  Until  the  salt-marsh  and  fresh- water  tide- 
lands  shall  have  been  marketed  it  is  not  likely  that  these  lands  will  be 
reclaimed  to  any  great  extent.  Yet  thoughtful  men  in  California  are 
giving  timely  attention  to  this  new  phase  of  the  reclamation  enter- 
prise. Among  the  projects  already  conceived  for  the  treatment  of  these 
lands  is  the  proposition  to  inclose  the  higher  portions  of  the  mountain 
valleys  with  substantial  dams,  which  during  the  rainy  season  will  create 
immense  reservoirs  for  irrigation  during  the  growing  season.  This  re- 
straint of  the  waters  during  the  rain-fall  will  limit  the  range  of  the 
floods  in  the  valleys  below,  thus  reducing  the  expense  and  labor  of  re- 
(^lamation.  How  these  ideas  will  be  realized  in  practice  remains  for 
the  futuro  to  develop. 


MICKOSCOPIC  INVESTIGATION. 

By  Tiio>rAS  Taylor,  Miceoscopist. 
PEAE-TKEE  BLIGHT. 

"For  nearly  a  hundred  years  bliglit  of  the  pear  has  been  a  terw 
despair  to  growers  of  its  fruif    This  disease  is  known  under  a 
of  names — winter  or  frozen  sap  blight,  leaf  bliglit,  summer  bligum 
It  is  ([uite  different  from  insect  blight.    Since  tbe  tempera 
hygrometric  state  of  the  atmosphere  and  the  conditions  of 
whether  acid  or  alkaline,  pulverous  or  stiflT,  afifect  fungi  by  e^ 
tarding  or  i'ostering  their  growth,  it  becomes  a  matter  of  intena 
ascertain  how  far  observations  made  in  relation  to  i>ear-tFee  bli 
agree  with  the  fungus  theory. 

Some  forms  of  fungus  are  favored  by  heat  and  dryness,  sncl 
oidium  of  the  European  grape-vine,  while  the  fungus  of  tbe  nativei 
vino  is  favored  in  growth  by  moisture  and  beat.    The  first  may 
saccharine  and  the  second  an  acid  fungus,  being  favored  by  tb 
dition  of  the  leaf  and  wood. 

Yeast,  which  is  a  fungus  of  a  low  order,  when  in  its  activ< 
always  exhibits  an  acid  reaction ;  if  well  washed,  the  globu    i 
much  less  active ;  but  by  exposure  for  a  few  hours  to  the  air  m 
ity  is  restored,  the  acidity  being  thereby  again  developed.    Ini 
tion  of  a  small  quantity  of  vegetable  acids,  such  as  acetic  or  tai 
to  washed  yeast,  immediately  restores  its  activity,  but  when  a  u 
quantity  of  acid  is  employed  the  process  of  spore^ondding  is  ai 
The  mineral  acids,  such  as  sulphuric,  even  in  small  quantities,  i 
ately  stop  yeast  fermentation ;   sulphurous  acid  acts  in  like 
A  small  quantity  of  free  alkali,  or  a  strong  solution  of  common  saii 
prevents  its  fermentation.    !Nitrato  of  silver,  corrosive  sublimate 
snli)hate  or  aeetato  of  copper,  check  its  growth  immediately  < 
cation ;   also  oxide  of  manganese,  oxide  of  mercury,  strychnia 
quantities  of  kreosote,  oil  of  turpentine,  and  many  other  essen 
When,  however,  the  low  forms  of  fungi  once  conunence,  thev^ 
bases  have  no  power  of  arresting  although  they  may  retard  th 
^Tct^s.    Boiling  water,  also,  for  a  time  arrests  the  progress  of  fnngL 
l:iu)w]c'd.£>'e  of  the  habits  of  fungi  and  of  the  substances  and  oond] 
w]ii(?Ii  retard  or  foster  their  growth  will,  to  some  extent,  enable  i 
growers  to  modily  fungus  blight.    But  independent  of  all  chemi 
pliances,  drainage,  and  sheltering  by  belts  of  timber  or  hedges,  n 
be  of  gi-eat  importance,  when  the  land  or  orchard  is  devoid  of 
sources  of  protection.    It  is  not  simply  to  the  conditions  of  high  oi 
temperatures,  or  to  the  hygrometric  state  of  the  weather,  that  bh 
rust,  molds,  &c.,  owe  their  origin,  but  to  a  combination  of  many  < 
tions.    Heavv  rains  on  well-drained  soil  will  not  nresent  tho  < 
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indcr  such  couditions  are  comparatively  empty,  and  have  room  for  the 

pansion  of  any  limited  portions  of  sap  remaining.    Climatic  deraugc- 

ent  in  the  animal  as  well  as  in  the  vegetable  economy  is  frequentU* 

oduced  from  sudden  changes  of  temperature.    A  mantle  of  ice,  or  of 

ow,  will  not  necessarily  prove  hurtful  to  plant-life ;  flowers  are  some- 

mes  found  blooming  under  snow.    It  is  from  the  unprepared  condition 

'  plants  and  trees  that  injury  from  frost  mostly  springs.    It  is  not  un- 

ual  for  a  shepherd  on  the  mountains  of  Scotland,  while  tending  his 

eep,  to  save  th^m  from  perishing  in  snow-drifts,  to  immerse  his  plaid 

a  a  brook,  wring  it  out,  and  wrap  it  round  himself.    It  freezes,  and  ice 

Dg  a  non-conductor  of  heat,  he  is  kept  warm  in  his  frozen  mantle, 

3  Laplander  lives  in  huts  of  ice  or  snow  to  shield  himself  and  family 

iroin  the  bleak  winds  of  winter.    Ice,  snow,  and  water  are  classed  as 

on-conductors.     It  is  when  water  is  converted  into  vapor  that  the 

ody  from  which  it  evaporates  becomes  cold.    Millions  of  pounds  of 

araffine  have  been  for  a  long  period  annually  extracted  from  coal-oil  by 

iking  advantage  of  this  principle ;  by  the  evaporation  of  ether  in  cou- 

ict  with  a  vessel  containing  coal-oil  the  paraffine  freezes  solid  in  the 

il  and  is  thereby  easily  removed.    But  it  is  not  the  cold,  properly  con- 

idered,  which  produces  the  disease  owing  to  the  bursting  of  plant-cells, 

at  to  the  stoppage  of  the  functions  of  assimilatioji  in  the  presence  of 

lyriads  of  germs  of  fungi  and  infusorial  life.    Healthy  plants  will  de- 

>inpose  any  foreign  substance  suitable  for  their  food  and  assimilate  it 

I  the  support  of  their  own  function. 

**  Fungi  consist  of  two  principal  elements,  the  vegetative  and  thefruc- 
fying.  If  we  take,  for  example,  the  common  mushroom,  the  vegete- 
ve  is  represented  by  the  spawn  which,  for  a  time,  carries  on  all  exist- 
[g  functions  of  the  plant ;  the  fructifying  by  the  stem,  with  the  cap 
ad  gills,  which  bear  nearly  the  same  relation  to  the  spawn  as  the  flower 
ith  its  various  organs  to  the  stem  on  which  it  grows.  The  spawn 
lay  flourish  for  years  without  bearing  any  fruit,  but  fruit  can  never  be 
reduced  without  spawn." 

In  entering  upon  an  investigation  of  this  kind,  it  is  necessary,  some- 
mes,  to  experiment  with  suspected  wood-fibers  taken  from  living  or 
ead  organic  matters,  with  a  view  of  developing  to  a  higher  state  of 
rowth  the  dormant  germs.  Some  of  the  means  employed  consist  in 
ibjecting  suspected  specimens  to  a  favorable  temperature  and  moisture, 
ad  suitable  food ;  in  this  way,  sometimes,  forms  will  be  exhibited  after 
le  lapse  of  a.suitable  period,  by  which  means  the  true  character  of  the 
mgi  is  known.  In  examining  pear-tree  blight,  I  have  taken  advantage 
F  such  means  to  ascertain  the  presence  of  fungi  in  suspected  portions 
P  an  affected  pear-tree.  I  removed  several  portions  of  the  bark  from 
arious  points  of  the  tree,  and  examined  them  with  an  object-glass  of 
bout  one  inch,  which,  for  this  purpose,  may  be  considered  a  low  power, 
at  no  mycehnm  was  visible.  I  next  placed  specimens  of  the  healthy 
ark  and  the  blighted  in  separate  vessels  of  water,  to  be  macerated ;  in 
bout  eight  days  the  blighted  portions  indicated  the  separation  of  the 
ist  cambium  layer  from  the  liber,  which  appeared  as  a  translucent  mem 
rane,  the  largest  portions  of  which  were  not  over  one-tenth  of  an  inch, 
nd  did  not  exceed  one-hundredth  of  an  inch  in  thickness.  When  a 
ortion  of  the  floccnlent  matter  was  placed  under  an  object-glass  of 
bout  250  diameters,  its  cellular  structure  was  seen,  well  deflned, 
nd  numerous  dark-brown  spores  bounded  most  of  the  cell-walls. 
3ee  Fig.  27.]  In  some  cases  the  cells  exhibited  nothing  but  dark 
lasses  of  brown  gelatinous  matter,  but  when  subjected  to  pres- 
re  and  friction  they  were  found  to  be  masses  of  spores,  all  of  the  same 
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Fig.  37. 


class  and  color.    The  healthy  bark  (lid  not  exhibit  any  aporef 
same  coDditions.     Fig.  27  represents  the  general  appea      x 
celhilar  matter,  spores  of  the  blighted  bark  iu  their  arr 

form,  and  depth  w  a 
treated    blighted   va. 
leaves  iu  a  similar 
Ou   removing  a  pun 
their  epidermis  to  g      i 
eroBGOpio  alidea,  bj       i 
a  knife,  well-del     u 
cal  double-celled  Hpora  * 
i  seen,    ]>erfectlj   devel 
I  under  a  one-eighth  p 
I  Fig.  28  represents 
Ion  a  portion  of  a  1     "• 
■highly  magnified. 
Ilular   structure  of  tst 
'  when  viewed  under  » 
power,   apxieared 
About  one-half  of 
were  filled  with  a  darc- 
opaqne  substance,  tk 
half  being  highly  tein 
while  3  shows  the  app 
of  the  Icafblackened  ] 
tenial  disorganizations,  and  -1  represents  a  single  stratum  of  raj 
which  api>earedonleavcsthat  had  been  only  partially  submerged  in 
It  had  a  very  lino  silken  appearance.    From  its  great  delicacy  it  o 
be  removed  from,  its  i>osition,  without  injary ,  by  any  of  the  op 
modes,  as  with  a  point ;  and  in  case  spores  were  presout  their  t     w 
sitions  could  not  be  seen.    To  overcome  this  difficiflty  I  prepared  a 
limpid  solution  of  copal  ^-aruish,  by  combining  one  ounce  of  co 
ten  of  benzine,  a  portion  of  which  I  poured  on  a  glass  shde  one  i     v 
three,  instantly  idlomoxi 
tbe  saperflnous  van      i 
drain  ofl'.    In  about  t 
minutes  after  this  of 
the    mildewed     ]<       ' 
pressed  gently  on        n 
nished  gloss,  when  ure 
celium  was  transfer!     u> 
i  owing  to  the  slightly  t 
L  character    of   the    vs 
■When  mounted  in  the 
Smanucr  they  may  he 
Bgraphed.  Tbe  i  tat 

Imycolium  arc  :    >b      ce 
F  about     the      iweui>y- 
'  sandth  of  an  inch  in.i 
;  from  these  ahortttu 
protrude,  on  tbetermiiu 
which  grow  bundles  ol 
spores,  arranged  as 

In    my  investigatw 
pear-tree    blight  I 
failed  to  discover  any  fungi  inhabiting  those  iwrtions  of  bligh 
which  seem  <le&dent  of  albuminous  matter. 


Fig.  28. 
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e  may  be  periodic  times  when  fruit-trees  and  cereals  will  attain 
K?irfection  in  ^owtb,  and  appear  wholly  free  from  external  fungoid 
,  notwithstanding  the  soil,  either  mechanically  or  chemically  con- 
.,  is  not  of  the  most  favorable  character.    Such  appearances  may 

an  extension  of  fruit-tree  planting  on  such  soil;  but  with  a 
mi  favorable  season  the  fruit-grower's  hopes  may  perish  with  his 
ud  labors.  Torulacei  fungi  seem  ever  present,  waiting  in  unde- 
1  forms  their  time  for  action. 

>rcseut  experience  leads  me  to  suppose  that  pear-tree  blight  is  a 
mgus  fermentation  of  the  genus  Torula,  and  which  may  be  de- 
1  under  any  one  of  a  number  of  causes.  Every  condition  that 
event  the  bark  and  shoots  from  ripening  will  foster  under  high 
atnres,  in  the  presence  of  organic  acid,  (which  is  always  present 
n  or  unripe  wood,)  and  vegetable  nitrogeneous  matter,  one  or 
lecies  of  Torulacei  fungi.  Stagnant  water  in  the  ground  contain- 
I  drainings  of  decomposing  organic  matter  is  always  charged  with 
cei  budding  spores  and  germinal  matter,  which  if  absorbed  by  the 
^ill  certainly  contaminate  the  sap  of  the  tree.    When  small 

\  are  attacked  it  may  prove  best  to  remove  them,  but  the  main 

es  and  trunk  may  be  saved  by  prompt  action.    The  stained  bark 

removed  as  soon  hs  observed,  and  before  the  stain  has  gir- 

oranch  or  trunk,  as  may  be.  If  not  removed  the  sap-wood 
poisoned.  In  the  case  of  atmosphere  blight,  that  is  when  the 
tation  is  produced  from  the  immediate  action  of  high  tempera- 
n  the  outer  bark,  favored  by  previous  conditions,  the  fermentation 
3ceed  from  the  surface  to  the  interior;  but  in  the  case  of  root  ab- 
n  the  fermentation  will  proceed  from  the  sap-wood  to  the  exterior, 
noval  of  the  tree  to  a  more  favorable  place,  or  drainage,  will 
ly  save  the  affected  tree  in  the  case  of  root  absorption. 
y,  on  fruit-gardening,  says,  page  361,  that  "  Blight  has  never 
Down  to  originate  on  the  dry,  sandy  loam  of  Long  Island,  not 
ith  heavy  manuring,  the  drought  of  midsummer  always  ripening 
)ots  so  completely  that  the  leaves  drop  off  long  before  frost  com- 

3  interesting  experiments  have  been  prosecuted  by  Mr.  William 
)rs,  superintendent  of  the  Department  grounds,  in  relation  to 
ee  blight,  particularly  during  the  last  two  years.  A  x)ear-tree 
was  badly  blighted  on  its  main  trunk  was  made  the  subject  of 
experiment.  Nearly  all  of  the  bark  was  blighted  within  three 
the  ground,  only  about  an  inch  and  a  half  in  width  being  left  to 
t  the  upper  i)art  of  the  tree  with  the  unblighted  bark  at  the  base, 
ected  part  was  removed  and  the  sap-wood  left  quite  exposed  to 
but  to  prevent  injury  from  the  air  it  was  at  once  coated  with  a 
)ition  of  carbolic  acid,  sulphur,  lime,  and  water,  and  used  as  a 
After  the  lapse  of  two  years  the  tree  has  wholly  recovered, 
3  denuded  part  is  again  covered  with  new  and  healthy  bark.  The 
all  respects  presents  a  healthy  appearance.  Many  other  trees 
iflected  with  blight  were  coated  heavily  with  the  sulphur  com- 
as, and  have  evinced  marked  signs  of  improvement.  It  is  intended 
inue  these  exi)eriments  on  a  larger  scale,  until  sutBciently  uumer- 
1  well-established  facts  attest  the  best  mode  of  treatment.  The 
ment  grounds  consist  of  a  heavy,  compact,  partially  undrainc^ 
ing  low ;  they  are  therefore  unfavorable  for  the  highest  develop- 
f  i)ear-tree  culture.  It  has  been  only  by  persistent  effort  that  the 
ees  on  the  Department  grounds  have  been  brought  to  their 
}  highly  improved  state. 
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Tho  conditions  of  wood-growth  most  favorable  to  the  devel 
of  pear-tree  blight  will  form  the  subject  of  further  investigations, 
the  view  to  iissist  the  practical  cultivator  to  counteract,  if  po 
this  troublesome  and  so  frequently  fata.1  disease. 

FIJI  ISLAND  COTTOX. 

The  Department  is  informed  by  Mr.  Isaac  M.  Brower,  United  I 
consul  at  the  Fiji  Islands,  that  se^island  cotton,  which  is  an; 
plant  in  the  United  States,  becomes  i>ereunial  in  those  islai 
that  its  growth  is  much  more  vigorous  there  than  here,  and  dok 
a  term  of  years  there  is  a  continuous  crop  from  the  same  pbnti 
He  has  plucked  cotton  from  a  plant  live  years  old,  but  the  fiber  is 
fective  in  one  particular,  and  is  objected  to  by  tho  Liverpool  mer 
They  informed  him  that  they  feared  that  Fiji  cotton  is  subject  to  « 
form  of  disease  which  caused  it  to  knot,  a  fault  which  may  h 
with  the  naked  eye.    Mr.  li^rower  placed  a  specimen  in  my 
microscopic  examination.    I  placed  one  of  these  knotty  specmii 
a  glass  slide,  put  on  it  a  drop  of  gum-water,  over  t? hich  I  next 
a  glass  disk,  pressing  it  down  and  submitting  it  to  a   power  oi 
75  diameters.    The  nature  of  the  knots,  so  called,  became  er 
The  cotton  iiber  had,  in  consequence  of  an  extreme  twisting 
become  so  intertwined  that  an  artificial  knot  was  formed.    Mr.  j 
stated,  on  seeing  the  nature  of  the  knot  under  the  micToscoi>e, 
present  system  employed  to  separate  Fiji  cotton  from  the  seeds,  \a, 
use  of  rollers,  is  apt  to  draw  the  knotted  fibers  more  tightly  than  i 
be  the  case  if  the  cotton-gin  were  employed. 

When  water  is  poured  from  a  pitcher  it  generally  partakes  of  a 
motion,  sometimes  from  left  to  right,  at  other  times  fromi 
left.    The  spiral  motion  is  modified  by  tho  formof  the  snrfoGe< 
which  it  passes.    Were  the  mouth  of  the  pitcher  plastic,  the  spi 
tion  would  modify  its  shape,  bringing  it  into  harmony  with  that  ]    i 
the  tendency  of  the  water  to  move  in  a  spiral  directioii,  so  far      i; 
force  to  overcome  the  resistance  of  the  plastic  substance,  wpnm 
it  in  harmony  with  that  tendency. 

The  animal  and  vegetable  kingdoms  exhibit  many  examples  of  or 
bodies  partaking  of  the  spiral  form ;  many  varieties  of  shells  i 
perfect  tapering  spirals^  and  generally  they  take  the  same  diiectiop 
from  right  to  left,  viewmg  them  with  their  apex  turned  from  us.    I 
are  exceptions  to  this  rule ;  some  have  been  found  with  the 
thread  winding  from  left  to  right.    Many  vines  exhibit  this  teni 
It  has  been  observed  that  persons  who  have  suffered  firom  headaci 
IVom  fever,  frequently  lose  their  hair.    As  a  rem^y,  shaving  oi 
head  has  been  resorted  to  with  good  results.    The  hair  grows  fit 
but  it  has  been  found  to  become  wavy  with  a  tendency  to  twist  or 
when  very  frequently  shaved  during  a  term  of  years.    The  human 
difiers  from  hairs  on  leaves  in  its  mode  of  growth  in  some  particulufi 
has  individual  roots,  and  springs  from  under  tho  epidermis.    Thahau 
cotton  threads,  of  the  cotton-seed  resemble,  in  some  respects,  the  b 
hair.    They  spring  from  under  the  outer  dark  brown  skin  or  testaj 
individually  exhibit  root  formation.    When  a  section  of  the  cotton- 
is  examined  microscopically,  it  is  found  to  consist  of  three  prini 
parts,  viz,  the  outer  coating  or  testa  under  which  is  situated  a  U 
membrane  composed  of  a  series  of  double  cells  surrounding  and  in 
iiig  the  nucleus  ;  from  these  cells  the  cotton  fibers  proceed.    Wh 
small  portion  of  this  series  is  combined  with  a  little  gnm-watei 
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id  to  a  fine  pulp,  the  cells,  viewed  with  a  one-eiglitb  object-glass, 

magnified  to  about  thi^e-foiiiths  of  an  inch  in  length.    They  are 

i      transparent  and  are  seen   to  be  banded  near  their  centers. 

oiton  thread  or  fiber  is  snpposed  to  be  a  flat  ribbon,  although, 

examining  several  sections  of  the  roots  of  the  fibers,  I  was  coa- 
d  that  the  fiber  is  a  fiat  tal>o  resembling  a  ribbon.  The  twist- 
endency  of  the  cotton  fiber  is  well  known,  its  flat  shape  favor- 
hat  tendency.  If  the  fibers,  wheD  growing  or  passing  firom  their 
obey  the  law  which  regulates  the  motion  of  liquids,  as  pointed  oat, 
D  accoanfc  in  a  measurefor  their  twisting,  and  as  the  Bpiral  forms 
iter  issuing  from  au  orifice  are  regulated  by  the  pressure  of 
'  and  shape  of  orifice,  so  may  the  teudeucy  of  the  cotton  fiber 
ist  depend  on  the  pressure  of  the  circulatiQg  fluids.  The  ezperi- 
)  of  Hales  and  Bnrcks  show  that  the  pressure  of  the  ascending 
lap  is  sometimeB  so  great  that  it  will  raise  a  column  of  mercury  38 
9.  The  pressure  of  the  ascending  sap  of  the  cotton  plant  has  not 
en  examined.  The  ranker  the  growth,  theoretically,  the  greater 
e  the  tendency  of  the  fiber  to  twist, 
leries  of  microscopic  investigations  on  cotton  of  various  growths, 

and  slow  growing,  might  lead  to  some  practical  and  valuable 
B.  In  the  mean  time  I  woold  suggest,  as  the  most  effectual  rem- 
^e  frequent  renewal  of  the  seed  in  the  F|ji  Islands. 

Brower  has  notified  the  Department  that  he  will  take  vdth  him 
i,  ou  his  retom,  a  quantity  of  fresh  sea-island  cotton  seed,  for  the 
ise  of  experiment  as  above  suggested,  and  will  report  the  re- 

OHION-BLIGHT  AND  SMUT— (Gctiiw  permtospora.) 

)ut  the  middle  of  August  last  I  was  invited  by  Mr.  Benjamin  P. 
,  of  Swampscott,  Massachusetts,  to  inspect  a  field  near  bis  iarm, 
{ting  of  four  acresof  onions,  which  were  badly  blighted  with  fungi, 
ground  had  been  cultivated  in  the  usual  manner,  and  prime  seed 
ised.  At  an  early  stage  of  their  growth  it  was  discovered  that  the 
fungus  bad  dif^sed  itself  so  generally  over  the  field  that  it  was 
Fig.  29.  deemed  useless  to  cultivate 

it  further.  In  the  plot  we 
found  remnants  of  the  crop, 
bat  very  few  onions  had  es- 
caped the  blight.  The  crop 
was  practically  consumed, 
causing  a  loss  to  the  propri- 
etor of  about  J3,000.  I  se- 
lected a  few  specimens  of  the 
blighted  onions  for  experi- 
ment The  blight  is  first 
obserred  at  the  base  of  the 
leaves  as  a  white  mold,  which 
ultimately  spreads  over  the 
bulb,  gradually  blackening 
the  snnEace,  and  penetrating 
through  the  layers.  When  a 
portion  of  the  white  mold 
fonnd  on  the  leaf  is  trans- 
ferred to  the  microscopic 
slide,  and  viewed  by  a  power 
out  oneeigntu,  it  appears  as  at  1,  Fig.  'JO.  The  sjwres  seen 
13  a 
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on  the  enils  of  tLc  branches  arc  compouud,  aud  when  i 
solve  thomselvcB  instantly  into  sepnrate  sections,  (2.)    Wbentlifi* 
is  matured,  view  by  a  power  ' 

of  about  75  diameters,  it  ap- 
pears double-fruited,  as  at  5 
and  6.  It  is  believed  by  tbe 
farmers  at  Swampscott  that 
dry  weather  i'avors  the 
growth  of  the  whit<(  mold, 
but  that  moist  and  rainy 
weather  favors  tbe  growth 
of  the  black  fuugiis,  or  rot, 
which  is  seen  mostly  on  the 
bulb  of  tbe  onion.  When  I 
tbe  black  spores  are  viewed  I 
by  a  powei'  of  al>out  one- 
eigbth,  they  appear  of  a  ro- 
sette form,  (3,)  each  res 
bling  a  combinatioD  of  cells, 
encircling  a  common  center. 
Figure  30  represents  at  7  a 
bigbly  magnified  view  of  a 
portion  of  tlio  leaf  of  a  mil- 
dewed onion ;  8,  a  chain  of  elliptical  spores,  which  grow  in  pa 
profusion  over  it,  when  the  leaf  is  kept  in  a  moist  condition  f«) 
few  diiyK ;  9  shows  stomates  of  tbe  leaf  fi-om  wbiob  tUrcad-like  moB 
mycelium,  is  seen  to  proceed,  proving  that  the  fongns  baa  ramificativ 
under  the  (;pi<lermts,  and  doubtless  through  tbe  iutercellulai  spacct-i: 
not  throiijth  tbo  cellular  substance  itself,  from  which  tbe  fimgoid  thnsii 
draw  nourishment  for  the  supiiort  of  their  fruit,  &e.  I  sa^ectedtll 
black  spores  (3)  to  the  action  of  concentrated  nitric,  uitro -muriatic,  V 
sulphuric  acids,  caustic,  iwtash,  and  lime,  for  twenty-four  hoars,  witlw 
cfit'ecting  any  change  in  the  structure.  When  immersed  eight  days  iuob 
muriatic  acid,  the  spores  become  slightly  bleached,  and  appear  as  it 
When  immersed  in  heavy  oil  of  tar,  which  contains  a  large  portion' 
carbolic  acid,  tbeir  structure  is  materially  changed. 

In  an  address  delivered  by  Mr.  Ware  before  tbe  Essex  Agrienltoial ! 
eicty,  at  Ifewbnryiiort,  September  29,1861),  he  said  that  "ISieoDit 
blight  and  smut  is  at  times  very  destructive  to  the  onion  crop,  tntoii 
the  most  promising  fields  in  a  (aw  days  to  scenes  of  desolatiun,  yUa 
is  caused,  iu  my  opinion,  by  a  parasitic  plant,  growing  upon  and  a 
sumiiig  the  vitality  of  the  onion.  The  onion-smut  so  imx>regnates  1 
laud  with  its  spores,  as  to  render  it  unsafe  to  plant  onions  for  sen 
years  on  land  thus  affected.  White  blight  comes  upon  tbe  crop  at  I 
period  of  its  most  vigorous  growth,  in  a  dry  time,  showing  its  effect  [ 
haps  in  a  small  spot  at  tirst,  but,  in  case  the  dry  atmosphero  contion 
rapidly  spreading  over  the  whole  lield.  Two  or  three  days  give  suffici 
time  to  stop  entirely  all  futui'egrowtbof  the  crop,  unless  a  change  in 
weather  occurs  unfavorable  to  the  growth  of  thy  parasite." 

When  an  onion  affected  with  fungus  is  placed  in  a  vessel  with  a : 
drops  of  water  and  exposed  to  a  temperature  of  about  75°,  its  deca; 
hastened  very  materially,  but  apparently  more  from  the  presence  ol 
fuflorial  lifo  than  from  the  parasitic  fungi.  The  latter  seem  to  pr^ 
the  way  lor  tbe  development  of  n  spoeies  of  augulula,  which  api>ear 
great  numbers,  nltio,  monads,  watcr-mites,  vibrious  and  bacteria, 
breaking  up  the  proximate  elements.    These  being  destroyed,  orduui. 
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oiuposition,  a  watery  juice  is  always  fonned  where  the  fuugi  msted. 
dnever  the  conditions  are  favorable  for  aqnatic  life,  it  appears  in 
nsion.  Tliis  explains  the  cause  of  its  rapid  deciiy  in  the  field,  when 
5  attacked  by  "mildew  and  smnt,^  under  high  temperature  and 
5turc. 

oistui^o,  and  a  temperature  of  about  70^,  seem  to  have  the  effect  of 
aging  the  sectional  spores  from  their  original  appearance,  as  repro- 
;ed  in  Fig.  18,  2,  to  that  in  Fig.  10, 10,  in  which  a  greater  number  of 
sions  is  observed,  containing  sometimes  as  many  as  eleven  cells,  and 
5ontaining  slightly  elliptical  spores.  To  ascertain  the  true  course  of 
transformation  of  the  onion-blight  and  smut  will  require  further  ob- 
lations ;  but  I  think  it  probablo  that  the  so-called  smut  is  but  a 
ler  stage  of  the  secondary  globular  yellow  fruit  seen  on  the  mycelium. 
Pig.  18,  C.  The  micro-chemical  observations  made  fully  sustain  the 
es  of  the  onion-growers,  viz,  that  the  onion-smut  is  very  tenacious 
fe. 

1  many  localities,  rank  weeds  might  be  procure<l  in  great  abundance 
lelds  infested  by  the  fungi,  (on  the  field  alluded  to,  weeds  three  feet 
leight  grew  in  profusion :)  were  they  cut  down,  sun-dried,  spread 
r  the  field,  and  with  them  brushwood  and  all  useless  materials  found 
ttl  the  form  burned,  the  surface-spores,  and  all  germs  of  a  parasitic 
within  reach,  would  be  consumed,  and  caustic  x)otash,  lime,  and 
rcoal  would  be  liberated  and  diffused  over  the  field  for  the  benefit  of 
succeeding  crops. 

YELLOWS  OP  THE  PEACH. 

n  the  1st  ot  July  last  I  commenced  a  series  of  experiments  by  the 
St  process  with  the  bark  of  a  peach-tree  aftected  with  the  yellows. 
>  five  glass  receivers  I  placed  respectively,  a  few  drops  of  water^ 
sufiicient  to  form  a  moist  atmosphere  in  each.  Into  No.  1, 1  put  a 
e  of  bark  aftected  with  the  yellows ;  into  No.  2  a  piece  of  bark  from 

a  healthy  peach-tree ; 
into  No.  «S  a  handful  of 
peach-leaves  from  the 
unhealthy  tree;  into 
No.  4  a  similar  quan- 
tity from  the  healthy 
tree;  and  into  No.  5 
portions  of  bark  from 
th^  healthy  and  un- 
healthy trees  men- 
tioned. All  the  spec- 
imens wore  secured 
from  the  outward  at- 
mosphere. The  tem- 
perature of  the  room 
in  which  the  speci- 
mens were  kept  was 
frequently  at  90^  Fah- 
renheit. These  condi- 
tions were  highly  fa- 
vorable to  the  de- 
velopment of  such 
fungi-germs  as  ma- 
ture under  excess  of 
and  moisture.    Previous  to  arranging  the  specimen^  .in  the  re- 
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ceivers  they  were  examiued  minutely  with  a  low  power,  bat  no  a 
I'liu^i  were  visible.    On  the  15th  day  the  unhealthy  specimens  iiiis(& 
and  5  exhibited  on  their  external  surfaee  a  spotted  appearanoc  ^ 
viewed  by  a  power  of  75  diameters  they  wore  seen  to  consist  mostljd 
translucent,  yellowish-brown,  spiral,  thread-like   fangos,  genus  '. 
spora. 

In  Fig.  ''31,  1,  2,  o,  and  4,  represent  the  spiral  stages  of  this 
When  a  portion  about  A)3  of  an  inch  is  placed  imder  an  ol     i- 
of  one  inch,  and  secured  in  the  usual  manner  by  means  of  a  < 
dilute  gum-water,  the  spiral  forms  are  seen  to  dissolve  giaduauy 
ultimately  to  form  a  yellow  stain.    On  viewing  it  with  a  powei 
eighth,  it  appears  to  be  a  mass  of  curved  spores,  resembling  in      lo 
away  seeds,  but  invisible  to  the  naked  eye.    Each  spore  has  a  life-iu 
tion  confined  to  a  center  of  its  ow  n.    When  they  are  treated  to 
of  nitric,  muriatic,  and  nitro-muriatic  acids,  no  immediate  chan^ 
able ;  and  in  those  strong  acids  the  life-like  motion  coutinn     w. 
think,  proves  that  the  motions  are  not  the  result  of  any  form  oi  o 
life,  but  simply  what  is  known  as  ^'Brownian  motion,"  which  uu 
quently  seen  when  minute  particles  of  inorganic  matter  are 
under  a  high  power.    When  the  spores  are  combined  either  witu  cu 
centrated  sulphuric  acid  or  caustic  i>otash  they  become  o        i 
destroyed,  forming  a  homogeneous  mass,  and  their  organic  strut 
no  longer  visible. 

Fig.  32  represents  a  Fig.  32. 

sectional  view  of  the 
bark;  (ij Nccmaspora ; 
7,  the  same,  when 
I)laced  in  water  or 
acid,  except  sul- 
phuric ;  8,  a  very 
highly  magnified  form 
of  the  spores  con- 
tained in  G. 

About  the  20th  day 
mycelium  was  found  / 
in  abundance  grow- ' 
ing  from  the  spiral ' 
threads,  (  s  e  e  5 , )  r  e  - 
sembling  double- 
celled  Fuccinia^  the 
spores  varying  i  n 
luimber  from  1  to  10, 
and  so  small  that  a 
l)ower  of  one-oiglith 
was  required  to  give 
gooddelinition.  Since 
contact  with  water  dis- 
solves this  form  of  iVa'mrt/f2^o>*rt  without  destroying  the  life  of  the  spores 
is  evident  that  the  action  of  rain  or  washes  of  pure  water  will  only  tu 
to  diffuse  the  spores  over  the  body  of  the  tree  and  roots,  while  the  i 
plications  of  solutions  of  sulphuric  acid  and  alkalies  will  destroy  tbi 
iJence  a  remedy  may  be  found  for  peach-yellows  in  the  application 
alkalies  and  sulphates,  and  their  compounds,  to  the  bark  and  roots 
tli(»,  trees.  Statements  have  frequently  been  made  that  tlio  applicati 
n{'  hot  lye  has  been  known  to  cure  peiu'h-yellows  when  applied  to  1 
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k  and  roots.    My  observations  scorn  to  coufirm  these  common  ni- 
irs. 

in  receiver  No.  5  the  healthy  bark  was  not  contaminated,  seemingly, 
th  the  Nccmaspora,  notwithstanding  its  -immediate  contact  during 
^-eral  weeks  with  the  unhealthy  bark.    As  might  be  expected,  the 
;      imon  molds,  Fcnicillium  and  Mucors,  grew  all  over  tlie  surface  of  the 
jimens,  healthy  and  unhealthy.    The  leaves  in  Nos.  3  and  4  were 
t  examined.    They  had  been  subjected  to  the  same  treatment  as  the 
k.    The  healthy  leaves,  although  confined  during  four  weeks  in  a 
ist  atmosphere,  at  a  temperature  ranging  from  80^  to  90^,  exhibited 
I  signs  of  mildew.    A  split  branch  to  which  the  leaves  were  attached 
Lhibited  a  small  i)ortion  of  Mucar  fruit,  and  Mycelium  on  the  sap- 
vvood  and  pith;  but  the  unhealthy  leaves  were  completely  covered  in 
two  weeks  with  Mycelium^  (mold,)  and  the  fruit  of  the  common  blue, 
yellow,  and  black  Fenicillium  and  Mucors.    I  have  repeated  these  ex- 
periments several  times,  always  with  the  same  results.    It  is  evident 
tliat  the  healthy  leaves  x>ossess  an  antiseptic  substance,  which  prevents 
Qie  growth  of  the  common  molds  on  them..    A  portion  of  healthy  and 
tmhealthy  leaves  from  the  trees  above  mentioned  was  analyzed  in  the 
laboratory  to  determine  the  respective  amounts  of  moisture,  organic 
[natter,  and  ash  in  them,  and  gave  the  following  results : 

Healthy  peach-leaves : 

isture 29.20 

^Aganic  matter G3.22 

iaE 7.58 

100.00 


Uiihoalthy  lcavt»s : 

isttire -. 3G.9 

L/xganic  matter 59.4 

9iBh 3.7 

100.00 


The  fact  of  the  absence  of  ash  or  solid  matter  and  of  the  increase  of 
moisture  in  the  unhealthy  leaves,  would  of  itself  account  for  their  greater 
tendency  to  mold.  Since  leaves  do  not  absorb  earthy  matter  from  the 
itmosphere,  it  is  evident  that  the  cellular  structure  of  the  tree  has  in 
iome  way  failed  to  perform  its  functions;  for,  had  the  ascending  sap  car- 
ried with  it  potash,  lime,  or  other  earthy  matter,  the  leaves  would  have 
3een  stored  with  them,  since  the  leaves  have  no  power  to  evaporate 
:hem.  The  deficiency  of  earthy  matters  in  the  leaves  may  also  account 
for  the  absence  of  ash  in  the  fruit.  If  the  theory  is  well  founded  that  the 
eaves  elaborate  juice  for  the  growth  of  the  fruit,  the  leaves  being  ^de- 
i)rived  of  proper  nourishment,  the  fruit  cannot  mature.  It  has  been 
iong  observed  that  trees  aflected  with  the  yellows  fruit  earlier  and  ma- 
ture prematurely,  and  soon  decay.  The  presence  of  a  larger  amount 
rf  sap  in  the  unhealthy  than  in  the  healthy,  indicates  an  earlier  and 
^ater  flow  than  in  that  of  the  healthy  tree.  The  presence  of  watery  sap 
in  the  leaves,  twigs,  and  buds  would  induce  naturally  an  early  growth 
)f  fruit  and  premature  decay.  From  these  and  other  observations  the 
lisease  seems  traceable  to  the  body  of  the  tree  or  roots.  Applications 
)f  washes  in  this  case  to  the  leaves  would  probably  prove  useless,  but 
f  applied  to  the  bark  and  roots  might  prove  curative;  and  fOr  that 
purpose,  judging  from  microscopic  observations,  I  would  recommend 
ihe  frequent  application  of  hot  lye  as  the  be^t  substance. 
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J.  jr.  Aahcr,  of  tliy  Fniit\alo Hui-sery,  Paradise  Valley,  National^] 
Califmiiia,  writes  to  tim  Departmcut  under  date  October  28,18S,i 
I'olIoH s :  "  Owe  of  your  wijtera  suggests  1  yo  as  a  remedy  for  yellovi i 
tUe  iieacli  ti-ees.    Our  soil  iu  Oaliioruia  is  nioi-e   or  leas  impi^ 
with  alkali,  and  1  never  liavc  seen  a  case  of  yellows  io  tlie  State' 

POTATO  BLIGHT  AND  BOT. 

The  iiotato-diisease  was  first  obsorred  in  Germauy,  near  Liigt. 
1842 ;  ill  Canada  in  1S44,  and  in  England  in  184u.    Iii  tlie  foUm 
year  it  prevailed  very  exteusivoly  over  almost  all  parts  of  Ban       B 
summer  was  imusually-  cloudy  and  moist,  a  circumstance  vhica  i 
less  liitd  great  cBect  in  fostering  tlie  disease.    It  Las  been 
that  the  damage  sustained  by  Great  Britain  and  Ireland  in 
lS45wasiiot  less  than  £21,000,000,  and  iu  181G  (irobably  twtu 
amount.    The  London  Times  estimates  that  tbe  loss  sustained  byun 
]>ritain  diniug  the  present  year,  in  consequence  of  this  disease,  i 
from  twenty  to  thirty  millions  sterling. 

For  thirty  years  past  the  i)Otat«-rot  has  been  attributed  to 
fungus,  known  as  Botrytix  infeatans,  bnt  the   recent  microi 
searches  of  Dr.  Paycn  have  resnlted  in  the  discovery  of  a  form  n 
gus  in  the  diseased  potatoes  not  heretofore  observed.    It  is  th< 
however,  by  Berkeley  and  others,  that  the  new  form  detected  b' 
Payen  is  probably  a  secondary  fruit  {oospore]  of  the  Sotiytii  i 
the  habits  of  which  arc  not  yot  fully  understood,  although  manyoi 
ablest  investigators  of  Enrope  have  for  years  past  been  deTOtinit 
or  less  attention  to  the  subject.    It  has  been  observed  that  the  i 
attacks  the  stalks,  first  cansing  bro^vu  blotches.    The  disease  is 
transmitted  to  the  tubers.    If  wo  take  a  withered  stalk,  which  ] 
cayert  in  consequence  of  the  fungus,  it  will  be  found  that  the  * 
markings  have  ripened  into  forms  similar  to  those  discovered  byii 
Payen ;  and  if  a  longitudinal  section  of  the  stalk  is  made,  it  win  b( 
that  the  interior  is  also  covered  with  these  spores  highly  matorea 
generally  connected  with  a  very  slender  jointed  lightbrown  ni^i 
The  dark  rounded  forms  ai'e  visible  to  tlic  naked  eye,  bnt  when  vieira 
under  a  power  of  fifty  diame- 
ters they  appear  to  vary  in 
size,  although  with  thisi>ower 
they  generally  .^ppea^  to  be 
about  the  size  of  a  large  pea. 
Some  are  elongated,  and  all 
are    of   a    very    darlv-brown 
color. 

Fig.  3J  represents  various 
fungoid    conceptacles  which 
I  have  foRud  on  the  interior  i 
of  the  stalk.    When  highly  I 
matured    they    are    covered   ' 
Mith  dark-brown,  rigid,  thorn- 
like    api)endiiges,    having   a 
islighlly  wavy  appcaiance. 

]''ig.  ;M.  IJivpresentaalong- 
itiidinal  Kcet  ion  of  the  stalks ; 
1,  'J,  Vi,  i,  dottt'd  (Inct.s ;  't  aiul 
a,  spiral  ducts;  1  and  G  are 
I'epresenled  as  being  choked 
up  by  means  of  budding  spores,  which  woi-e  probably  absorbed 
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inal  matter  nod  matured  as  represented  into  well-defined  cellu- 
'actores.  Their  enlargement  by  the  mere  process  of  bndding  wonid 
not  only  to  fill  ap  the  whole  air-apace,  bat  also  to  burst  the  cell- 
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w^s,  destroying  the  functions 
of  the  plant;  U,  budding-cells 
passing  through  dotted  dnct- 
cells ;  8, 8,  S,  H,  the  newly  dis- 
covered fungi-frnit,  (concepta- 
cles.) 

The  true  mechanical  strao- 
ture  of  the  dotted  ducts  can 
\  only  be  seen  when  they  are 
I  highly  compressed.  A  section- 
I  al  view  of  them  is  shown  at  1. 
I  They  are  iwntagonal,  (five- 
/  sid^.)  When  not  compressed 
they  appear  dotted,  as  at  i. 
When  slightly  compressed,  as 
at/.  Whenhighlycompressed, 
as  at  e.  They  are  composed  of 
a  lace-work,  the  openings  of 
which  are  doubtless  covered 
with  a  membrane  of  very  trans- 
it cellnlose.  The  vhole  stmctare  is  calculated  to  give  great 
gth  with  great  porosity.  Another  pecnliarity  connected  with  the 
d  dacts  is  worthy  of  mention.  On  each  angle  of  the  dnct  a  series 
7  amall  elliptical  cells  extend  lengthways,  as  represented  at  1 
>,  F,  giving  the  ducts  great  rigidness.  These  pccaliar  markings, 
lendeut  of  their  nses,  are  of  great  value  to  the  raicroscopiat  in 
ing  him  to  distinguish  their  relation  in  minute  leaf-bnds,  &c.  In 
cases,  when  tracing  the  position  of  spiral  and  clotted  ducts,  re- 
ig  high  powers  of  the  microscope,  I  have  found  it  difficult  to  dis- 
'^^     ""  tiugnish  one  from  the  other, 

without  destroying  the  cellu- 
lar matter  surrounding  them, 
which  frequently  is  not  desira- 
ble; but  with  a  knowledge  of 
these  markings  the  distinc- 
tion is  easily  made.  With  a 
"  seetion-cntter"  make  a  very 
thin  slice  of  a  potato,  cutting 
through  the  eyes,  subject  the 
slice  to  the  action  of  concen- 
trated nitric  acid  about  five 
or  ten  minutes.  The  starch 
will  become  transparent. 
Kext  place  the  slice  on  a 
microscopic  glass  slide  of  suf- 
ficient size  to  hold  the  whole 
section,  place  a  few  drops  of 
gum  and  glycerine  compound 
on  it,  over  which  lay  a  thin 
and  compress  the  whole  slightly:  adjust  the  specimnes  prop- 
inder  a  power  of  from  75  to  200  diameters,  when  the  vascular 
les  will  be  found  to  bo  connected  with  the  eyes  of  the  potato, 
ar  esaminations  of  sections  cut  at  different  points  will  demonstrate 
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llw?  I'm-t  tlJiiL  tliesi'  vascuiiir  buiidles  lorni  n  foniplete  spliere,  ata 

of  iiboiit  Ifotu  uiiu  to  two  eighths  of  an  iuch  l>e)uw  the  .surface,  cuTd 

till!  wliole  iutorioL'  portion  of  l"ig-  30. 

tLc  iiutiito,  niid    coiiuccting 

witli  tbc  outer  surface  at  every 

e>e.     If  fiiUKoid  sixiwn  (my- 

4.-elium)0T  s[K»re8  are  coiitnineil 

ill  the  ^iipinil  or  <lottc«l  dncts 

wliich    lunii    tliOKe    bandies 

they  will  1h!  visible,  as  the 

aciil  will  not  affect  citlier  the 

duets  themselves  oi'  tho  fuu- 

Kus. 

Fig.  35,  Orepreseutsahigli- 
ly  luagnilied  interior  view  of 
the  cells  of  the  sldn  of  aii 
affected  potato,  traversed  by 
a  dark  .jointed  amber  mycell- 
ttm.  I  have  not  been  able  to 
detect  any  form  of  mycelium 
IrnTersing  the  potato-cells, 
except  on  the  interior  satface 
of  the  skin ;  but  jndging  from  the  habits  of  mycelitini,  I  doubt  not  t^ 
it  may  be  found  traversing  the  interior  of  the  vascular  bundles  of  ft 
tatoes  highly  decayed,  as  described  by  Dr.  Payen. 

Fig.  36.  D  exhibits  the  appearance  of  a  section  of  a  potato  ahowii! 
the  atarch-cells  and  vaacnlar  bunilles,  dotted  ducts,  and  spiral  doffl 
intermixed.  The  largest  cells  shown  are  very  liighly  magnified,  in  oriff 
to  exhibit  their  real  structure.  The  pentagonal  lines,  which  wfll  ^ 
observed  inclosing  the  starch  grannies,  represent  a  section  of  three  dis- 
tinct cell-walls,  one  within  the  other.  The  interior,  or  third  cell,  ft* 
tains  the  starch. 

Fig.  37  exhibits  a  section  of  a  potato ;  g,  the  root-stem ;  a  a,  sectioU 
of  eyes ;  (  ( t  exhibits  the  position  of  other  eyes,  but  not  in  section.  B 
will  bo  seen  that  the  inner  Fig.  37. 

markings  exhibit  a  series  of 
central  circular  and  radiating 
lines  lending  iromand  retum'- 
iug  to  the  root-branch  g. 
These  lines  represent  the  ar- 
rangement of  the  vascuhir 
bundles  of  tho  itotato.  When 
a  potato  is  cut  in  two  section- 
ally,  lines  will  be  exhibited  as 
shown,  especially  if  a  "  pink- 
eye" potato  is  used;  and,  if 
exposed  to  the  action  of  the 
air  for  a  short  time,  the  nitro- 
genous matter  in  the  ioime- 
diatc  vicinity  of  the  vascular 
bundles  blackens.  I  have 
stated  that  tho  starch  is  in- 
closed in  three  cells.  They 
consist  of,  hrst,  an  outer 
cellulose  transparent  cell ;  secondly,  an  opaque  nitrogeuooB  ceQ  a 
lining;  and  thkdly,  an  inner  cell,  comitosed  of  very  trooBparent  ccDl 
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1  wliicli  tbo  starcb-grannlea  grow ;  b  roi)i'eseiits  such  a  cell.  These 
»)utaia  from  thirty  to  seventy  granales.  c  represents  a  broken 
Dm  which  the  starch  is  seen  as  if  in  the  net  of  IcnviDg ;  s  repre- 
a  portion  of-  a  broken  cell ;  p,  precipitated  starch.  The  starch- 
individQally  consiclered,  consist  of  the  starch  proper  and  a 
covering  or  celt, 
receiving  some  diseased  potatoes  from  Mr.  B.  P.  Ware  of  Swamp- 
Massaehnsetts,  under  date  November  1,  1872, 1  commenced  a 
of  experiments  on  them,  having  in  view  the  detectiou  of  the 
at  action  of  the  fangns  on  the  nitrogenous  matter  of  tlie  potato 
r  considerations,  I  arranged  five  vessels  as  follows :  into  No.  1, 
itrong  solntioQ  of  snlpbate  of  copper ;  into  !No.  2,  a  dilute  solntion 
juite  of  soda ;  into  Ko.  3,  the  milk  of  caustic  lime  in  excess ;  into 
a  very  dilute  solntion  of  carbolic  acid  in  water ;  into  No.  5,  pure 
I  placed  in  each  solntion  half  of  a  diseased  potato.  Tbo  fbUow- 
ill  show  the  action  and  results  after  six  days'  saturation :  The 
in  No.  1  solntion  was  fonnd  to  be  perfectly  preserved  and  deo- 
,  so  that  it  could  be  sliced  into  sections,  and  preserved  for  future 
(0.  2  solntion  failed  to  preserve,  deodorize,  or  prevent  the  destrnc- 
Btion  of  the  mycelium  of  fangus,  contrary  to  expectation.  No.  3 
fed  the  odor  on  application,  but  in  two  days  the  limo  became 
}tely  carbonated,  forming  a  moss  of  chalk,  when  the  offensive 
ppeared  again,  and  decomposition  of  the  nitrogenous*  cell  went 
if  lime  had  not  been  present,  and  infusorial  life,  in  the  form  of 
a,  appeared  in  great  uambers.  No.  i  specimen  was  preserved 
iteb'.  la  No.  5  specimen  decomposition  seemed  to  have  been 
y  retarded  at  first,  but  the  decomposition  on  the  third  day  was 
action,  and  the  odor  became  very  offensive  before  the  sixth  day, 
a  portion  of  No.  3  was  placed  on  a  microscopic  slide,  and  secored 
ins  of  a  glass  disk,  and  viewed  under  a  power  of  about  15  diame- 
lasses  of  starch-grains  appeared  in  cellulose  cells  all  over  the 
8  illustrated  by  b,  Fig.  37.    A  reference  to  Fig.  38,  F,  will  show 


Fig.  38. 


the  position  of  those  cells,  a,  d, 
t.  They  are  held  in  position  in 
the  potato  by  the  nitrogenous 
cell  (,  which  is  held  in  turn  by 
au  outer  and  inner  cellulose  cell, 
a,  d.  When  a  sound  potato  Is 
grated  down,  all  these  cells  are 
broken,  becaase  of  their  perfect 
cohesion  to  one  another.  One 
cell  cannot  be  broken  without 
breaking  all.  But  in  the  case 
I  of  rotting  potatoes,  tUe  nitroge- 
nous cell  which  binds  the  three 
together  is  partly  mmoved  by 
the  flingoid  action,  but  princi- 
pally by  infusorial  life  (bacteria) 
which  live  on  it.  The  inner  or 
center  cell  containing  the  starch 
is  thereby  liberated.  This  is  ow- 
ing partly  to  the  soft  and  yield- 
Eiracter  of  the  cells  and  the  machinery  used  in  reducing  the  pota- 
I  a  pulp,  and  being  so  buoyant  as  to  float  the  starch-granules 
them,  are  carried  away  in  the  process  of  washing  as  stated, 
yea,  as  early  as  1846,  in  a  paper  read  by  him  before  the  Paris 
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Academy  oi'  Sciences,  fttated  that  tbe  starch  of  fungoid  potatoes  ii 
iiijurcd,  jiiHl  (luriu^jf  the  present  year  Dr.  Hooker,  of  Kew  ( 
London,  h:is,  after  a  microscopie  examiDation,  made  a  pnblio  & 
to  the  same  effect. 

Starch  manufacturers,  on  the  other  hand,  have  stated  in  the  c 
the  English  scientific  mouthhes  that,  while  they  do  not  deny  uf 
ments  of  these  scientists,  they  afilrm  that  a  large  portion  of  tbe 
of  the  rottinjc^  potatoes  will  not  sink  and  is  washed  away-    ^     i 
of  my  investigations,  as  above  described,  will,  I  think,  sofflci     yi 
plain  the  discrepancy  between  the  savans  and  the  mannfiftctareis.  ! 
subject  the  matter  to  a  practical  test  I  placed  a  portion  of  the  i 
potato  in  a  muller  and  ground  it  into  a  very  fine  palp,  thereby 
ing  the  third  cell.    I  next  placed  the  pulp  in  water.     After  tw> 
hours  I  examined,  microscopically,  the  precipitate  and  t      whii 
ter  floating  in  the  colnmn  of  water.    I  found  the  whitii 
be  cellulose,  or  broken  cells,  while  the  precipitate  was  pox-e  scarca 
ing  that  the  starch  had  escaped  from  the  cells  by  the  extra  fiict       j 
Martin  McKinzie,  of  Boston,  Massachusetts,  wrote  to  the  D^)au 
under  date  November  1, 1872,  stating  that,  in  a  field  near  his  r 
Early  Kose  and  Jackson  White  potatoes  were  planted  last »        , 
ing  each  other;  the  first,  or  Early  Eose,  proved  nearly  an  eui^ire 
from  blight-fungus;  while  the  second, or  Jackson  Whites,  grew  to 
fection.    ^ot  the  slightest  appearance  of  blight  was  manifested  ii 
instance  on  them.    The  writer  further  states  that  the  conditions  of ; 
ing,  manuring,  and  soil,  were  practically  the  same  in  each  case,  im 
similar  to  these  have  been  collected  from  time  to  time,  and  form  an 
tant  point  for  further  observation.    They  indicate  a  strong  prob 
that  the  disease  may  be  due  to  the  condition  of  the  potatoes  nseda! 
It  has  been  frequently  stated  "that  the  potato,  from  high  coltivi 
has  run  out,  and  that  recourse  should  be  had  to  the  seed  of  the  ]     ti 
a  means  of  renewing  the  crop.''    The  terms  *'high  cultivation,"  u 
have  any  practical  meaning,  must  signify  that  an  internal  organicst 
ural  change  has  taken  i)lace.    It  may  be  that  the  vascular  bundles,* 
air-cells,  occupy  a  larger  relative  space  in  the  highly-cidtivated  potaiJ 
so  called,  than 'they  did  when  this  vegetable  first  became  an  objectf 
public  interest ;  if  so,  this  alone  might  in  part  explain  one  of  the  i 
causes  of  ])otato-rot.    The  fact  that  the  disease  in  the  potato  alw^ 
appears  first  in  the  vicinity  of  the  air-cells,  would  seem  to  fortifirtlii 
idea,  and  investigation  in  this  line  might  prove  profitable. 

A  superabundance  of  moisture  and  heat  produces  rank  vegetaU 
growth.    The  first  structure  formed  consists  of  cellalose  cells,  vhit 
may  include  the  vascular  bundles  and  other  forms  of  Cellular  tiasot 
Nitrogenous  cells  next  follow  as  a  lining  to  cellulose  cells,  andwitbii 
these  again  form  cellulose  cells,  which,  in  the  case  of  the  ]iototo,  co    i 
the  starch,  and  the  more  likely  is  this  the  mode  of  action  from  the 
that  starcli  may  be  mnde  from  the  nitrogenous  matter,  while  the 
cannot  be  mnde  from  theformer.    It  is  evident  that  the  Jackson  W  i 
in  the  case  alluded  to,  were  proof  against  the  attacks  of  fungi,  altl 
surrounded  by  them,  and  the  inference  might  be  drawn  that  the        » 
the  Jackson  Whites  was  in  a  more  favorable  condition  when  pn 
than  wiis  that  of  the  Early  Rose,  and  hence  the  assimilations  oi 
l)lants  were  not  retarded.    The  savans  of  Europe,  according  to 
English  monthlies,  have  nothing  better  to  offer  as  a  remedy  t 
cutting  oir  the  stalks  the  moment  the  brown  blotches  appear.    Ti 
be  the  best  mode  of  preserving  the  tubers  as  an  article  of  food.  \ 
the  circumstances ;  but  in  the  absence  of  stalks,  leaves,  and  the  1 
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action  of  light  aud  air  on  tbcm,  the  tubers  will  not  attain  a  healthy  and 
consolidated  growth,  aud  tbo  use  of  such  for  seed  will  increase  the  ten- 
cUmey  to  premature  decay,  and  to  the  attacks  of  the  potato  fungus, 
Boirytis  infestansj  which  is  always  present  in  damp  places  on  plants  of 
the  natural  order  solanew^  but  never  on  any  plant  not  of  that  order. 

The  mechanical  and  chemical  properties  of  the  soil  in  which  potatoes 

e  planted  should  be  also  considered.    Potash  has  the  property  of  ab- 

)ing  and  I'etaining  moistare  in  a  high  degree,  and  will  thereby  tend, 

i¥nen  present  in  excess,  to  keep  It  wet  or  moist,  while  carbonate  of  soda 

h^s  the  property  of  giving  off  water,  that  is,  in  a  dry  atmosphere.    Soda 

loresces ;  its  crystels  will  lose  in  a  dry  atmosphere  the  greater  part  of 

uieir  water  on  mere  exposure  to  the  air.    These  conditions  should  bo 

lecially  considered  when  either  of  these  alkalies  is  in  excess  in  the 

tin  particularly  when  a  soda  soil  is  in  contact  with  a  very  moist  one; 
e  they  may  have  important  effects  not  only  on  the  chemical  condi- 

^ns  of  the  potato  but  also  on  the  growth  of  the  relative  proportions  of 
cne  organic  structure,  such  as  the  spiral  ducts,  parenchyma,  nitrogenous, 
and  stiirch  cells. 

The  ash  of  potatoes  which  grew  on  a  potash  soil,  according  to  Pro- 
fessor J.  W.  Harding,  of  Virginia,  contains  potash  52.5,  soda  .5.  During 
the  month  of  December  last  we  had  an  opportunity  of  making  a  par- 
tial analysis  of  some  samples  of  potatoes  grown  upon  soil  strongly 
hnpregnated  with  soda,  (sent  to  this  Department  by  W.  F.  Amey, 
secretary  and  acting  governor  of  New  Mexico,)  and  it  was  found  that 
there  was  a  strong  predominance  of  the  amount  of  soda  present  over 
that  of  the  iK)tash,  showing  the  power  of  substitution,  and  suggesting 
the  possibility  of  change  in  cellular  structure  in  consequence. 

I  would  recommend  that  when  tubers  in  any  locality  have  grown  to 

state  of  i)erfection  during  epidemic  periods^  as  in  the  case  of  the  Jackson 
▼v'hites  alluded  to,  a  sufQcient  quantity  of  such  should  be  selected  for 

^1  puriK>ses  and  planted  in  still  more  favorable  localities,  and  that 
;iiis  course  should  be  continued. 


INFLUENZA  IN  HORSES. 

By  James  Law, 
Profesaor  of  Veterinnry  Sciences,  Cornell  UmrenUtf. 

In  presenting  the  following  report  on  influenza,  I  beg  to  acknowledge 
'  indebtedness  to  correspondents  of  the  Agricultural  Bureau  for 
iluable  information  concerning  the  progi^s  of  the  malady,  and  also 
:o  the  various  scientific  men  mentioned  in  the  text,  who  have  all  re- 
sponded promptly  and  heartily  to  any  request  for  information  or  assist- 
uice. 

AVhile  much  that  is  of  value  has  been  secured,  and  especially  on  the 

luestion  of  the  causation  of  the  disease,  I  would  respectfally  submit 

Jiat  certain  points  require  further  investigation,  and  are  yet  capable  of 

iucidatiou,  inasmuch  as  the  malady  is  still  progressing  and  continually 

livading  new  territory. 

I  would  refer  especially  to  the  obser\'ations  on  the  amount  of  ozone 
In  the  air,  and  the  disturbance  of  atmospheric  electricity,  both  of  which 
were  remarkably  in  excess  at  Toronto  in  September,  and  the  former  at 


204  AGRICULTURAL  REPORT. 

Lausing,  Michigan,  during  the  visitation.    By  institatiDg  a     ia 
cxperimoutal  observations  at  different  non-infected  places^  as  toe 
ern  and  Western  States,  including  the  Pacific  slope,  and  o 
these  until  the  disease  is  at  its  height,  the  question  coold  be  dmim; 
to  whether  these  are  essential  accessory  causes.    It  has  been  8 
demonstrated  that  they  are  not  the  true  specific  causes. 

Another  point  which  wants  elucidation  is  the  inocnlability 
disease,  or  its  tnmsmissibility,  by  transferring  the  blood  of  ai 
into  a  healthy  system.    The  limitation  of  the  poison  to  the  air  p 
which  the  failure  to  transmit  the  disease  by  transfasion  wonld 
imply,  would  have  a  very  important  bearing  on  the  question  of  pre' 
and  treatment. 

Definition, — ^An  epizootic  specific  fever  of  a  very  debilitatine  tji 
with  inflammation  of  the  respiratory  mncons  membrane,  and  1 
qnently  of  other  organs,  having  an  average  duration  of  ten  to 
days,  and  not  conferring  immunity  from  a  second  attack  in  sal 
epizootics. 

Synonyms. — The  corresponding  disease  in  man  was  kno\?ntoflie< 
physicians  as  Peripneumonia  nothUj  P.  typhoideSj  P.  catarrhaUs.  Pta 
humida^  Fidris  catarrahliSj  Catanlie  phimonaire,  Catarrhu8  a  o 
Befltixns  caiarrhaliSj  Cephalalgia  contagiosa,  Eheuma  epidemieuno^  £&  i 
seen  in  animals  it  has  received  the  following  designations :  E(] 
catarrh,  catarrhal  fever,  gastro-catarrhal  fever,  mucous  fever,  gansi 
peripneumonia,    epizootic    pleuro-pneumonia,    entero-pnenmo- 
epizootic  nerv^ous  fever,  distemper,  hlitz  JcatarrJij  rheumatic  i, 

grippe,  cocote,  typhose,  septicoimio,  &c. 

Fast  history. — ^The  frequent  co-e2dstence  of  an  epizootic  catani 
man  and  the  horse,  and  to  a  less  extent  in  other  animals,  lends 
color  to  the  hypothesis  that  they  are  due  to  closely-allied  caoses. 
records  of  its  prevalence  in  man  might  therefore  be  profitably  i 
to  as  illustrating  the  action  of  such  causes  at  a  time  when  vete 
records  are  few  and  imperfect. 

Between  415  and  412  before  Christ,  Hippocrates  and  Livins 
the  extraordinary  i)revalence  of  catan^hal  maladies   in  Greece 
Eomo,  which  Schuurrer  and  Hseser  suppose  to  have  been  inf 
Biodorus  Siculus  reports  an  epidemic,  apparently  of  the  same  k 
the  Athenian  army  in  Sicily  in  415. 

Absyrtus,  a  Greek  veterinarian,  writing  about  A.  D.  330,  descti 
disease  in  the  horse  having  the  general  characters  of  influenza. 
appears  to  be  the  earliest  record  of  such  an  affection  in  the  lower 
mals,  yet  the  reports  of  epidemics  at  an  earlier  date  almost  necc 
imply  the  existence  of  the  equine  malady. 

Passing  over  a  number  of  epidemics,  wo  come  to  the  next  reoc 
equine  influenza  in  A.  D.  1209.    In  this  year  a  catarrhal  e 
spread  widely  in  Europe,  (Pai'kes.)   The  equine  disease  is  thus  c 
by  Laureutius  liusius,  as  it  prevailed  at  Seville :  '*  The  ho;    j 
his  head  drooping,  would  eat  nothing,  ran  from  the  eyes,  auu  diere  ^ 
hurried  beating  of  the  flanks.    The  malady  was  epidemic,  and  in 
year  one  thousand  horses  died." 

Six  epidemics  of  influenza  are  recorded  in  the  fourteenth  oen 
but  among  animals  nothing  more  than  an  epizootic  quinsy  at  E 
from  which  Eusius,  who  reports  it,  lost  fifty  horses. 

We  have  no  distinct  evidence  of  influenza  in  animals  in  the  flf 
and  sixteenth  centuries,  though  in  1510  and  158(P81^  during  the  pn 
lence  of  cattarrhal  epidemics  in  Europe,  animals  suffered  severely,! 
what  disease  is  not  stated,  (Salius  Divei-sus,  Thomas  Short) 
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I    Jle^'sel  describes  an  epizootic  among  the  horses  of  the  French  army, 

crating  in  Germany  in  1648,  which  closely  agrees  with  inflnenza.    It 

bn  by  fever,  great  prostration,  tears  running  from  the  eyes,  and  a 

oiase  greenish  mucous  discharge  from  the  nostrils.  The  appetite  was 
b  and  ears  cold.  Few  recovered.  This  appears  to  have  closely  fol- 
»     d  the  epidemic  influenza  of  1647,  mentioned  by  Hensinger. 

in  1688  influenza  was  epidemic  over  tiie  whole  of  Europe,  spreading 
rom  east  to  west  In  England  and  Ireland  it  wa«  immediately  preceded 
y  a  nasal  catarrh,  from  which  horses  universally  suffered,  (Short,  Ent- 
y.)  In  1693  it  again  prevailed  over  the  whole  of  Europe  and  the  Brit- 
sh  Isles,  attacking  first  horses,  and  then,  after  a  short  time,  men,  (Web- 
ter.  Short,  Forster.)  In  1698,  during  an  epidemic  catarrh  in  France, 
attle  and  horses  suffered  from  what  was  described  as  a  bilious  plague, 
Bascom.)  The  year  following  influenza  prevailed  among  horses  in 
^nce,  and  severely  among  men  and  horses  in  England,  (Webster.)  In 
Lmerica  in  the  same  year  horses  were  first  attacked,  and  afterward  men, 
Porster.) 

The  year  1707,  remarkable  for  an  eruption  of  Vesuvius  and  the  up- 

aval  of  a  new  island  in  the  ^gean  Sea,  witnessed  an  epidemic  catarrh 
u  Franconia,  (Steurlius,)  and  in  England,  where  horses  also  suffered, 
Short.)  A  similar  eruption,  with  earthquakes,  in  1712,  coincided  with 
n  epidemic  and  above  all  an  equine  influenza,  (Laucisi,  Kanold.)  In 
he  winter  of  1727-'28,  horses  in  Great  Britain  suffered  from  epidemic 
atarrh ;  in  Ireland  it  attacked  man  a  little  later,  (Butty.) 

In  1732,  seven  earthquakes  occurred  in  China,  followed  by  pestilential 
iseases  in  man  and  malignant  carbuncular  diseases  in  animals.  A  lit- 
le  later  influenza  spread  over  Eurox)e  and  America  from  east  to  west, 
!}lngo.)  Arbuthnot  and  others  who  described  it  in  England  remarked 
Don  the  sulphurous  vapors  pervading  the  atmosphere,  and  that  men 
I  horses  were  attacked  successively.  Gibson,  who  lurnishes  a  full 
.option  of  the  affection  in  the  horse,  says  that  it  attacked  mainly 
onng  or  ill-conditioned  animals,  and  did  not  prove  fatal.  In  1736  and 
737  it  again  prevailed  in  England,  attacking  men  and  horses.  Short, 
ho  records  this,  mentions  an  eruption  of  Vesuvius  in  the  latter  year. 

I  1740, 1742,  and  1743  violent  sore  throats  prevailed  in  man,  horse,  and 
s,  (Huxham,  liutty,  Faulkener;)  but  whether  due  to  influenza  is  not 
lain.  In  1746  and  1750-'ol  catarrh  was  epizootic  among  horses  in  Ire- 
nd,  (Rutty,  Osmer;)  in  1758  in  Scotland  and  England,  attacking  man 

well,  ( Whytt,  Bascom ;)  in  1760,  after  an  eruption  of  Vesuvius,  iu- 
[lenza  appeared  in  Great  Britain,  Ireland,  and  elsewhere  in  Europe, 
:tacking  first  horses,  then  men,  (Bisset,  Rutty.)  In  1760  it  is  reported 
J  in  Denmark,  attacking  horses  and  dogs;  and  in  1762  in  France,  Ire- 
nd,  and  other  parts  of  Europe,  among  horses  and  men,  (Rutty,  Bot- 
lin.) 

In  1767  it  prevailed  in  Europe,  and  above  all  in  England,  where  it 
:tacked  first  dogs  and  horses,  then  men,  (Forster,  Iteunsen;)  also  in 
.merica  among  horses.  It  carried  off  almost  all  the  young  horses  and 
>lts  in  Ifew  Jersey,  and  was  very  ruinous  in  New  England,  (Webster.) 
In  1776,  after  a  very  severe  winter  and  warm  summer,  with  an  earth- 
iiake  in  Wales,  influenza  spread  over  Europe.  Fothergill,  Gumming, 
lass,  Haggarth,  and  Pultney,  in  England,  and  Lorry,  in  France, 
oticed  that  horses  and  dogs  sufiered  before  it  attacked  human 
cings.  Huzzanl  speaks  of  the  horses  suffering  last.  Poultry  died 
i  great  numbers  from  an  epizootic  with  defluxions  from  the  eyes. 

II  1780,  after  eruptions  of  Vesuvius  and  Etna,  and  a  terrible  earth- 
uako  in  Taurus,  influenza  appeared  among  horses.    Huzzard  describes 
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it  n»  soeu  at  Paris.    Glugo  tmd  Ileiisiiiger  sny  that  it  broke  ont  ( 
ically  in  September,  1780,  in  China,  and,  spreading  over  Asia,  w 
Moscow  in  December,  1781,  gained  K<5vol  and  Western  Pmssiais 
ruarj',  1782,  and  Spain  and  Italy  in  Augast  and  September.  ! 
says  it  prevailed  in  America  in  the  spring  of  1781,  and  the  foil 
year  in  Europe.    Ilaveman  records  an  eqnino  influenza  at  the  saiof  o 
in  Germany,  and  Abilgaard  leaves  a  niouograph  on  the  diseaxv 
prevailed  in  the  royal  stnd  at  Copenhagen.     This  year  was  r\^ 
cold  all  over  Euroi>e.    In  1708  influenza  again  prevailed  ainougDic 
in  England,  (Wilkinson,  White.) 

In  1800  influenza  was  said  to  have  prevailed  at  Wliampoji,  in 
whence  it  was  believed  to  extend  over  Asia,  reaching  Europe  iui- 
and  England  in  January,  1803,  (Gluge.)    Though  in  some  place 
alone  appears  to  have  sulfered,  in  others  horses  fell  victims  w 


.)    It  appeared  agj 
1823,  (Field.)  and  1828,  (Brown.) 

In  1833  it  extended  over  Euixipo  from  east  to  west,  attacl 
horses,  dogs,  and  even  cats.    It  prevailed  in  Conrland  iVom  Jhuuhit 
March,  (Possart ;)  in  Pomerania  and  Saxony  in  April,  (Khodes,  I 
and  in  Franco  in  May,  (Comptc  liendu  de  I'Ecole,  Vet.  d'Alfort)  In 
land  Mr.  Hayes  describes  it  as  lasting  from  October,  1832,  to 
1833.    It  wa.s  a  "  catanhal  fever,  joined  witli  inflammation  of 
and  liver  and  trachea  and  cvsophagus  and  larynx  and  pharyiii 
the  mucous  lining  membrane  of  the  bowels,  frequently  with  all 
symptoms  of  malignant  catarrh,  and  these  in  an  aggravated  fw 
some  cases  there  was  excessive  diarrluea,  the  fteees  were  black 
mucus,  bloody  and  exceedingly  fetid,  and  accompanied  by 
treme  debility  that  the  animal  could  not  move  without  fallinf?; 
was  quick  pulse,  injected  nose,  mouth  and  gums  as  red  and  drj 
sible,  and  resembling  a  piece  of  lean  dry  beef.    In  some  there ' 
cessive  anasarca;  in  otliers  phlegmonous  tumors  in  different 
the  body;  in  others  again  there  were  spasmodic  jerkings  and  la 
in  the  legs,  shoulders,  and  hips.'' 

In  1834  it  is  reported  in  Brandenburg,  (Hensinger,)  and  in  18S 
183(>  in  France  and  England,  (Prinz,  Veterinarian.)     In  the  spi 
1815  it  again  prevailed  in  England,  and  in  July  became  complic 
a  severe  inflannnation  of  the  eyes  and  dropsies  beneath  the  bei« 
on  the  legs.    (Veterinarian.)    During  the  great  influenza  epid 
1847,  it  prevailed  extensively  among  liorses  in  Eurox>e,  and  was 
ally  i)reval(*nt  in  England  in  the  two  following  years  as  well. 
that  time  it  has  been  especially  prevalent  in  Great  Britain,  in  185i-* 
1854,  185C-'57,  in  the  early  summers  of  18G2  and  1803,  and  in  the 
part  of  1871. 

Pasf  history  of  the  injlncnza  o/ 1872. — According  to  information  i 
yreixed  from  Proiessor  A.  Smith,  veterinary  surgeon,  Toronto,  the 
erases  occurred  in  the  townships  of  York,  Scarboro',  and  Markham, 
lifteen  miles  to  the  north  of  that  city,  among  the  last  days  of  8c 
ber.    lie  says,  '•  I  think  the  first  cases  were  noticed  among  ho] 
niiig  at  pasture."    Oases  were  seen  in  the  city  of  Toronto  by  uc 
],  and  in  three  days  it  had  attacked  nearly  all  the  horses  of  the 
cars  and  livery-stables.    On  October  18  it  was  reported  as  gei 
^lontreal  and  Quebec  and  throughout  the  Dominion. 

Several  Canadian  horses  were  introduced  into  Detroit  on  October 
11  suffering  from  what  was  supposed  to  bo  a  catarrh.    On  airival 
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vero  at  once  placed  in  a  large  stable  iu  the  city,  but  almost  immediately 
«u8feri*ed  to  a  smaller  one  to  gnard  against  the  possibility  of  couta- 
ion.  Two  days  later  the  disease  diowed  itself  iu  the  horses  occu- 
pying the  larger  stable,  and  in  three  days  all  of  these  were  attacked. 
\Iean  while  it  had  appeared  iu  the  smaller  stable  as  well.  !N^o  other  cases 
ire  kuowu  to  have  occurred  iu  the  dty  until  October  20,  and  soon  after 
this  it  became  geueral.  Two  of  the  imx)orted  horses  were  well  enough 
to  work  from  the  first,  and  were  constantly  on  the  streets  iu  the  business 
part  of  the  town. 

On  October  14  it  was  reported  in  Buffialo,  New  York,  and  was  general 
by  October  21.  By  October  17  Bochester  had  half  its  horses  ill,  and 
\Vest  Bata\ia  had  been  attacked. 

On  October  10  it  existed  in  Syracuse  in  newiy -arrived  Canadian 
horses ;  on  the  22d  one  hundred  to  two  huudred  were  sick  iu  boardiug 
and  liverj'  stables,  and  it  spread  with  great  rapidity  in  the  country 
ai'ouud. 

As  early  as  October  20  it  was  reported  in  Warren  County,  Pennsyl- 
vania ;  on  October  21  at  Depauville,  Jefferson  County,  Attica,  Wyoming 
County,  and  Steuben  County,  New  York,  and  Keene,  New  Hampshire. 
On  October  22  at  Brooklyn,  New  York,  Jersey  City,  and  Boston.  On 
October  23  it  was  prevalent  at  Newburgh  and  iu  the  country  round  New 
York,  iu  the  towns  situated  on  the  New  York  Central  Bailroad,  from 
Syracuse  to  Albany  inclusive ;  in  Hartford  and  New  Haven,  Connecticut ; 
in  Block  Island,  in  Providence,  and  Newport,  Ehode  Island ;  in  Lunen- 
bnrgh,  Vermont;  iuBangor,  Portland,  and  Augusta,  Maine;  in  Washing- 
ton and  Carrollton,  Ohio,  and  in  Chicago,  Illinois.  On  October  24  Lexing- 
ton, Sanilac  County,  Michigan,  and  Baltimore,  Maryland,  were  affected. 
On  October  25  the  first  cases  appeared  in  Oswego,  New  York,  also  in 
Dlarkstown,  Buckland  County,  and  in  Livingston  County,  New  York ; 
Westfield,  Massachusetts;  Lewistown,-  Bethel,  Topsham,  and  South 
Pai*sonfield,  Maine,  (at  the  latter  place,  which  is  thirty  miles  from  a  city, 
the  first  case  was  a  horse  from  a  city  stable,  and  a  week  later  a  colt  in 
the  same  stable.)  It  was  also  reported  at  Corry,  Pennsylvania,  at  this 
date.  On  October  20  it  reached  Sheridan,  Chautauqua  County,  New 
I'ork,  and  Pontiac,  Michigan.  On  October  27  it  attacked  Glens  Falls, 
Catskill,  and  Poughkeepsie,  New  York,  and  Bockville,  Tolland  County, 
Connecticut ;  in  the  last  case  it  was  supposed  from  Springfield,  Massa- 
chusetts. Ou  October  28  the  Watertown  street-cars  were  stopped,  and 
the  disease  had  just  appeared  at  Binghamton,  New  York,  Paterson, 
New  Jersey,  Philadelphia,  Pennsylvania,  and  Washington,  District  of 
Columbia,  October  28 ;  in  the  last  x)lace  in  sick  horses  brought  from  the 
North. 

On  October  20  it  was  announced  in  Washington  County,  Vermont ; 
in  West  Chester  County,  Port  Jervis,  and  Carmel,  New  York ;  at  Titus- 
ville,  Pennsylvania,  and  Columbus,  Ohio. 

On  October  30  it  was  reported  for  the  first  time  in  Peekskill  and 
Nyack,  New  York.  On  the  3l8t  it  appeared  in  Little  Genesee,  in  Ko- 
sendaks  and  Deposit,  and  in  Ithaca,  New  York,  having  existed  since  the 
25th  in  Tmniansburgh,  ten  miles  to  the  northwestof  the  place  last  named, 
and  slowly  reached  Varna,  three  miles  to  the  east  of  Ithaca,  on  Novem- 
ber G.  Pittsburgh,  Pennsylvania,  and  New  Hope,  Pennsylvania,  were 
reached  on  October  31,  the  first  of  these  places  by  five  or  six  horses 
brought  from  New  York  City  to  the  livery  stables  of  Messrs.  Moreland 
and  Mitchell ;  the  street-cars  had  to  be  stopped  on  November  5  for  the 
lack  of  horses.  Yet  even  up  to  this  date  Belmont's  horses  at  Babylon, 
Long  Island^  and  McDaniels's,  at  Saratoga,  were  still  reported  sound. 
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On  November  1  it  reached  Kingston,  on  the  west  side  of  tiieHi 
and  Washington  Connty,  New  York,  attacking^  first  the  liveiT 
horses,  contrary  to  what  occurred  at  Buffalo,  where  canal  la 

until  October  22.    Is  this  difference  to  bo  accounted  for  b^  cue 
the  canal  did  not  extend  into  Canada  1 

At  the  same  date  it  was  reported  at  Germantown  and  Ti 
Pennsylvania;  Cincinnati,  Bncyrus,  and  Etna,  Ohio;  Borneo^      aw 
Portsmouth  and  Chuckatuck,  Virginia,  and  Newark,  Dela^      i 
in  the  last  case  with  a  horse  just  arrived  from  Baltimore,  ii 

On  November  2  it  appeared  at  Adams,  Massachasetts ;  om       a 
Pittstield ;  on  the  5th  at  Great  Barrington,  and  on  the  6th 
all  in  the  Hoosac  Valley.    On  the  same  date  it  was  observ«9u  at  < 
ton,  South  Carolina,  in  town  and  country  at  once. 

On  November  3  it  broke  out  at  Elyria,  Ohio,  confining  i      f  ib 
days  to  teams  which  had  been  driven  to  Cleveland ;  at  6oi 
North  Carolina,  and  Columbia,  South  Carolina. 

On  November  4  it  was  reported  at  Springfield,  Illinois,  and  in  I 
County,  Pennsylvania,  where  "  it  spread  like  fire  along  the 
into  the  surrounding  country." 

On  November  5  it  was  reported  in  Tioga,  Elk,  Chester,  and  W] 
Counties,  Pennsylvania,  and  at  Grand  Bapids,  Michigan. 

On  November  6  it  reached  Cooperstown,  Otsego  Ck>nnty,  New"! 
Greensburgh,  Pennsylvania,  and  Eidimond  and  Campbell  Gonn^,  y 
ginia ;  and  on  November  7  Butler  County,  Pennsylvania. 

On  November  8  it  had  attacked  Montcalm,  Livingston,  and  C 
Counties,  and  Lincoln  and  Tuscola,  Michigan ;  Bavena,  Ohio,  a 
ville,  Virginia,  where  it  prostrated  75  per  cent,  of  the  horses  m 
four  hours. 

It  was  reported,  November  1),  in  Hampton,  Virginia,  and  two  k 
cases  at  Johnstown,  Cambria  County,  Pennsylvama,  where,  hoire 
did  not  become  general  till  the  24th,  so  that  these  mnst  be  c 
iiuestionable. 

November  10  it  existed  in  Sandusky,  Ohio,  on  November  11,  at 
shall,  Michigan,  Indianapolis,  Indiana,  and  Savannah,  Georgia. 

November  13  it  reached  Scranton  and  Forest  County,  Pennq^l 
Hamilton  and  Marion,  Ohio,  and  Wilmington  and  Tsurborongh,  j 
Carolina,  while  it  had  reached  its  height  at  Louisville,  Kentacky 
Milwaukee,  Wisconsin,  and  was  merging  into  dropsieal  and  othei 
complications  in  Buffalo,  New  York,  Baltimore,  Washington,  PI 
phia,  and  Ealeigh,  North  Carolina. 

November  14  it  existed  at  Toledo,  Ohio,  and  Ly nchbnrgh,  Virgii 
was  nearly  universal  in  Buckingham  County  and  at  W'heelint,  i 
Virginia.    November  15  it  was  reported  in  Mechaniesbnrg,  6 
Ilills,  and  in  Clearfield  County,  Pennsylvania,  in  Defiance,  Oluu, 
Madison,  Wisconsin. 

November  16,  in  Beaver  County,  Pennsylvania,  and  17th  at  C 
Springs,  Clinton  County,  having  traveled  northward  along  the  I 
hanna  Biver.    It  had  existed  to  the  southeast  and  west  for  sevetsi 
l)reviously. 

November  18  it  broke  out  at  Atlanta,  Georgia,  and  C 
Tennessee.    At  Nashville,  Tennessee,  it  broke  out  between  t      loxxi 
20th,  and  spread  slowly,  so  that  exact  figures  are  difficult  lo  arriw 
At  this  time  it  prevailed  in  (liles,  Butherford,  Maury,  Davidson 
Sumner  Counties,  at  points  recently  visited  bj'  a  circns,  which 
from  an  infected  district.    At  ^Memphis,  Tennessee,  it  existed  in  a 
iorm  on  the  10th. 
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Kovember  21  the  street-cars  in  Augasta,  Georgia,  wore  stopped,  and 

first  tliirteen  cases  occurred  at  McuthaFomace,  Blair  County,  Penn- 

ivania.    November  24,  fifty  horses  and  mules  were  attacked  at  once 

^  Johnstown,  Cambria  County,  Pennsylvania. 

November  27  the  street-cars  were  stopped  at  Halifax,  Nova  Scotia, 

account  of  the  disorder ;  it  was  reported  to  be  spreading  rapidly  in 

Orleans ;  and  had  appeared  in  Jacksonville,  Illinois,  Keokuk,  Iowa, 

la  Montgomery,  Alabama. 

November  28  it  was  reported  at  Jacksonville,  Florida ;  November  30 
t  prevailed  in  Fulton  County,  Georgia,  and  Newberry  County,  South 
Carolina,  making  a  westward  progress. 

December  2  it  broke  out  in  East  Saint  Louis,  Missouri ;  December  3, 

a  Boonville,  Missouri,  and  Omaha,  Nebraska. 

December  7  it  reached  Havana,  Cuba,  attacking  native  and  northern 

roes  alike.    On  December  14  it  had  reached  its  height,  many  horses 

ire  dying,  and  Mexican  horses  were  being  imported  by  the  Spanish 

emment. 

'1      outbreak  has  varied  widely  in  its  nature  at  different  places. 

ii    i    mes  it  has  spread  slowly  along  the  course  of  railroads  or  turn- 

},  and  its  progress  can  be  very  satisfactorily  connected  with  the  in- 

'^urse  between  the  different  places  attacked.    In  other  cases  it 

r    ars,  from  the  reports,  to  have  struck  down  a  whole  city  or  limited 

u     -ict  in  twelve  or  twenty-four  hours,  and  in  a  manner  which  it  appears 

K>ssible  to  account  for  otherwise  than  by  some  subtle  and  generally 

^ading  influence.    The  earliest  reports  of  the  disease  from  many 

ints  allege  that  colts,  mares,  and  other  animals,  running  at  grass, 

lave  escaped,  but  later  intelligence  seldom  or  never  fails  to  report  their 

kness.    So,  too,  at  Scranton  and  other  mining  regions  in  Pennsyl- 

da  the  mules  working  underground  kept  well  for  about  six  days  after 

u       on  the  surface  were  suffering.    The  minority  of  the  reports  testify 

baiL  animals  at  grass  in  mild  weather  were  later  in  being  attacked,  and 

ffered  less  than  those  in  regular  work  and  stabled.    Yet  some  report 

aat  those  at  pasture  and  away  from  all  other  horses  suffered  as  early 

nd  as  severely  as  those  in-doors. 

The  percentage  of  horses  attacked  has  been  variously  stated  at  from 

to  90.    As  the  reports  are  mostly  written  before  the  disease  has  quite 

away,  it  is  probable  that  the  latter  number  is  nearest  the  general 

erage. 

The  fatality  appears  to  have  been  from  1  to  2  per  cent,  on  a  general 
verage,  though  it  has  been  considerably  higher  than  this  in  some  oif 
he  larger  cities.  The  highest  reported  was  at  Farmingdale,  New  York, 
rhere  it  was  claimed  that  10  per  cent,  of  the  heavy  horses  had  died. 
?his  was,  however,  drawn  from  too  small  a  number  of  cases  to  be  of  any 
'alne  as  an  average. 

SYMPTOMS  AND  COURSE. 

Incubation. — From  the  analogy  it  bears  to  other  fevers  influenza  wouJd 
)e  expected  to  possess  a  period  of  incubation,  dniing  which  the  poison 
rhich  had  obtained  access  to  the  system  should  remain  there  apparently 
lormant  and  without  giving  any  outward  sign  of  its  presence,  but  really 
mdergoing  a  process  of  rapid  multiplication  and  establishing  its  hold 
n  the  animal  economy.  The  duration  of  such  incubation  has  not  been 
lefinitely  ascertained,  the  disease  not  having  been  transmitted  by  ex- 
perimental inocnisition ;  but,  from  the  observation  of  cases  in  which  if 
las  .appeared  in  a  stable  after  the  introduction  of  a  sick  animal,  it  is 

[)posed  to  extend  from  one  to  three  days. 
U  A 
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SYMPTOMS  OF  THE  SIMPLE  OB  CATABBHAL  FOBX 

First  stage. — The  extreme  suddenness  of  the  attack  is  among 
remarkable  features  of  the  malady,  and  one  whic^  obtained  fur  ii 
name  of  the  lightning  catarrh  (blitz-Jcatarrh)  among  the  Gfe 
often  makes  its  onset  with  a  sudden  and  extreme  prostration,  viu 
tense  muscular  weakness  and  drowsiness.    A  horse  in  apparcntiy : 
and  vigorous  health  is  seen  with  drooping  head,  ears,  and  lipt 
closed  eyelids,  expressionless  countenance,  and  one  or  two  li 
flexed,  as  if  to  seek  relief  from  his  weariness.  He  stands  in  out 
or  if  urged  to  move  does  so  with  reluctance^  sluggishness, ;     < 
with  unsteady,  swaying  gait.    The  back  is  arched  and  rigid, 
carried  stifidy,  and  the  joints  often  crack.    At  the  same  time  i 
he  noticed  a  dry  staring  coat,  a  tenderness  of  the  skin  wl 
tendency  to  coldness  of  the  nose,  ears,  and  limbs,  and  in  e: 
cases  shivering,  tremors,  or  even  nervous  jerking. 

A  cough  is  always  an  early  symptom,  and  in  the  visitation  of  ISE 
has  been  usually  the  first  observed,  as  it  was  by  £eu:  the  most  p 
of  the  early  symptoms.    It  commenced  as  a  short,  dry,  husky 
frequently  repeated,  and  for  the  first  two  days  or  more  unat 
the  extreme  dullness  and  prostration  above  referred  to.    Tho  i 
ature  is  raised  to  102^  E.,  the  pulse  is  slightly  accelesFated  ana 
able  in  character,  but  usually  weak  and  easily  compressed  and] 
imperceptible  by  the  pressure  of  the  fingers.    The  state  of  the 
further  betrays  the  febrile  state.    The  urine  is  less  abundant  anu 
in  color  than  natural ;  the  dung  often  rather  hard  and  gUsteninn 
surface  from  the  presence  of  mucus;    the  mouth    is  hot,     i 
clammy,  and  the  mucous  membrane  of  the  nose  dry  and  red 
with,  in  many  cases,  a  tinge  of  brown  or  yellow,  the  color  being  eoi 
also  to  the  membrane  of  the  eye.    The  breathing  is  slightly  aoc 
and  if  the  ear  is  placed  on  the  course  of  the  windpipe  at  the  Ii 
of  the  neck  or  on  the  side  of  the  chest  behind  the  middle  of  the  i 
the  blowing  sound  is  heard  louder  than  common.    Thirst  is 
and  sometimes  ardent,  and  the  appetite  usually  slightly 
dainty,  though  in  other  cases  unafi:ected. 

Second  stage. — ^As  the  disease  advances  other  symptoms  ap 
those  first  seen  are  usually  aggravated.    In  some  cases,  indeea, 
no  manifest  aggravation,  the  spirit  and  appetite  remaining  good 
out,  the  prostration  and  fever  are  all  along  slight,  the  hoskj 
which  heralded  the  disease  becomes  looser  and  gurgling  or  rs 
with  the  appearance  of  the  discharge  from  the  nose,  and 
recovery  follows  as  from  an  ordinary  and  slight  cold. 

I3ut  usually  by  the  third  or  fifth  day  the  cough  has  become 
l)ainful.  occurs  in  paroxysms  of  four  or  five  in  rapid  saco 
racks  the  entire  body  with  the  effort.    The  eyelids  are  swoi    i 
tears  run  from  the  eyes.    A  watery  fluid  distills  from  the  nose,  s 
iug  i)lace  to  a  thick  yellowish  or  yellowish-green  mnco-pun 
charge.    The  temperature  has  risen  to  105^  F.,  the  thirst :     ei      ; 
tite  variable,  sometimes  lost  \  pulse  more  rapid  than  natoj     ,  \    n^ 
and  easily  excited  by  exercise ;  and  the  breathing  somi      ui«  o 
th  an  before.    The  mucous  membrane  of  the  nose  becomes  ox  a     e 
until  the  discharge  is  freely  estabUshed,  sometimes  almost '      p 
patches  of  brown  or  yellow,  and  even  petechiWj  or  spots  of  1    i 
in  the  worst  cases.    Swallowing  is  painful,  the  food  beii 
dropped  from  the  mouth  after  it  has  been  chewed.    There         u     ^ 
ing  and  tenderness  between  the  branches  of  the  lower  i 
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ihe  roots  of  tho  car.    Haiulling  the  tbroat  causes  wincing,  and  easily 

szcites  a  paroxysm  of  eoaghing,  and  the  cough  is  softer  ami  looser  if  a 

Sree  discharge  has  been  estabhshed  from  the  nose.    If  tho  ear  is  ::i)i)lie(l 

>ver  the  windpipe  or  side  of  the  chest,  the  former  harsh  l)lo\vin<^  sound 

8  found  complicated  by  a  rattle,  (mtu)ou^  rdle^)  jind  the  hand  applied 

m  the  side  of  the  chest,  just  behind  the  left  elbow,  detects  the  forcible 

mpolse  of  the  heart  with  each  beat.    The  loins  are  insensible  to  pinching 

n      iny  cases.     Unless  affected  by  treatment  tho  dung  tends  to  become 

u    ler,  firmer,  and  less  abundant ;  the  lu'ine  scanty  and  of  a  deep  yel- 

di-brown  color,  or  quite  opaque  from  deposited  lime  salts.  '  In 

Jiy  cases  this  liquid  is  thick  and  sizy,  and  all  specimens  which  I  have 

amined  have  shown  a  neutral  reaction  and  contained  albumen  in 

able  proportions.    I  did  not  find  casts  of  the  uriniferous  tubes  in  a 

uiigle  instance. — (See  Dr.  Caldwell's  analysis  of  urine  appended  to  this 

^port) 

The  8nper\'entiou  of  a  free  discharge  from  tho  nose,  the  Ibrmation  of 

I  abscess  about  the  throat,  the  occurrence  of  a  profuse  perspiration,  or 

ea  a  slight  diarrhoea,  if  attended  with  a  cooler  mouth,  a  llrmer,  less 

>id  pulse,  a  lower  temperatui-e  and  a  disposition  to  lie  down,  may  be 

ted  npou  as  critical,  and  is  often  followed  by  a  prompt  recovery. 

Ihird  8ta{i€. — This  is  the  period  of  recovery,  and  is  marked  by  the 

obsidence  of  all  the  morbid  symptoms  and  the  steady  re-establishment 

f  health.    The  cough  becomes  gradually  less  and  less  painful  and  no 

)Dger  paroxysmal ;  the  relaxed  fatuous  expression  of  the  countenance 

eases;  the  eye  brightens;  the  spirits  and  appetite  return;  thirst  dimin- 

s ;  the  discharge  from  the  nose  changes  from  a  greenish  to  an  opaque 

tuiow  or  white  hue,  and  is  gradually  drle<l  up ;  the  x)ulse  acquires  firm- 

i ;  the  impulse  of  the  heart  on  the  ribs  steadily  decreases,  though 

I  easily  roused  by  excitement ;  the  breathing  gets  easy,  and  strength 

I  vigor  are  slowly  restored.    Considerable  bodily  weakness  usually 

cs  after  all  other  signs  of  illness  have  passed  away ;  the  horse  sweats 

I      ily ;  flags  if  kept  for  some  time  at  action  or  work,  and  is  liable  to 

I     [)se  if  overdone. 

^ut  all  do  not  follow  this  regular  and  favorable  course.    Some  ex- 

ibit  a  tendency  to  extreme  violence  from  the  first,  and  others,  which 

in  mildly,  soon  show  signs  of  dangerous  disorder  in  the  chest,  in  the 

uiii     en,  in  the  joints  and  muscles,  in  the  subcutaneous  connective 

h      e,  or  in  the  eyes.    It  is  these  complicated  cases  alone  which  are 

igerous;  the  simple  catarrhal  .affection  always  tends  to  a  favorable 

rmination. 

With  cheat  conipUcaihiia. — Even  in  the  simple  catarrhal  form  the 
espiratory  mucous  membrane  is  involved  as  far  down  as  the  lungs,  but 
nly  in  a  slight  degree.  But  in  some  cases  the  inflammatory  action  ex- 
ends  beyond  the  larger  bronchial  tubes,  and  invades  their  smallest 
amifications,  constituting  the  redoubtable  disease  known  as  a  capillary 
ronchitis^  aggravated  by  the  debilitating  fever  of  the  influenza.  Tho 
wreathing  becomes  quiok  and  difficult;  the  nostrils  widely  dilated;  the 
lanks  heave  violently ;  the  stupor  and  prostration  are  extreme ;  the 
oucous  membranes  are  of  a  dark  red  or  even  purple  hue ;  tho  cough 
leeper  and  more  painful,  the  animal  setting  his  feet  apart,  or  perhaps 
ven  going  down  on  his  knees  in  his  efforts  to  dislodge  the  cause  of 
critation ;  the  blowing  sound  heard  over  the  lower  end  of  the  wind- 
lipe  is  still  louder  and  h<irsher  than  in  the  other  case ;  and  a  loud 
ieezing  is  heard  when  the  ear  is  applied  over  the  sides  of  the  chest. 
ne  patient  stands  constantly  in  this  as  in  all  the  other  complications 
the  chest,  and  the  fact  of  his  having  lain  down,  and  remained  so  for 
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some  time,  may  be  taken  as  a  satisfactory  sign  of  Improvement  VCi 
tins  form  the  patient  may  literally  die  of  snfibcation,  the  thi     nedi 
of  the  tubes  and  the  accumnlated  exudation  preventing  the 
air  to  the  air-saos  in  the  lungs.    Or  death  may  result  from  tae  m 
ing  impurity  of  the  blood,  which  renders  it  unfit  to  nourish  i  i 

the  functions  of'tlie  nervous  system  and  other  vital  organs,    u 
bronchitis  has  been  a  frequent  complication  during  the  present  e;    Km 

If  the  inflammation  extends  to  the  lungs  wo  liavo  the  typhbic 
niouia  of  medical  writers,  with  a  greater  tendency  to  a  liquid  infiltn 
of  the  organ  than  to  the  iirni  consolidation  (hepatization)  charactens 
of  iuHammation  of  the  lungs  in  a  more  healthy  system.    In 
there  is  the  saine  difllculty  of  breathing  and  the  same  general  symp 
as  in  capillary  bronchitis,  but  the  wheezing  sound  heard  overtlieeoB 
is  absent,  or  nearly  so,  and  in  place  of  this  thei*e  is  a  fine  ce 
(crepitation)  along  a  line  circumscribing  the  inflamed  portion,  whiea 
gives  out  no  sound.    Percussion  over  the  area  which  is  d 
murmur  brings  out  a  sound  comparable  to  that  obtained  by  i     < 
solid  body,  while  the  still  previous  portion  gives  out  a  more  reac 
hollow  sound  than  is  natural.    This  may  terminate  fatally  by  c 
inliltration  of  the  lung  tissue  so  as  to  unfit  it  for  the  funct      oin 
spiration,  by  the  destructive  effect  of  extensive  suppuration      l 
substance,  by  the  exhaustion  consequent  on  the  excesssive  d     tf 
the  vital  powers,  or  by  the  increasing  impurity  of  the  blood,  whicdi  i 
becomes  unfit  to  sustain  the  healthy  functions.     Short  of  this  it 
leave  permanent  lesions  on  the  lungs,  such  as  consolidation  of  apo    i 
with  short  wind,  or  impaired  nutrition  and  innervation  resultinginl    rt 
and  dilatation  and  rupture  of  the  air-cells.    In  favorable  <eases      b 
uded  lymph  is  entirely  absorbed,  and  a  healthy  state  of  the  lanEnv 
stored.    In  my  experience  this  has  been  less  frequent  in  1872  tl 
bronchitic  complication,  and  has  occurred  chietiy  in  animals  whici 
been  carelessly  exposed  when  sick,  or  exhausted  and  debilita      ». 
work,  impure  air,  or  injudicious  drugging. 

Pleurisy  will  sometimes  supervene,  though  I  have  not  met  with  a' 
marked  case  during  the  recent  visitation.    Yet  in  other  years  it  has' 
so  frequent  as  to  procure  for  the  affection  the  name  of  typhoid     m 
This  consists  in  inflammation  of  the  membmnes  covering  the  Imii 
lining  the  cavity  of  the  chest.    It  is  characterized,  like  the  two  1 
tioned  Ibrms,  by  accelerated  breathing,  which  is,  however,  shon 
catching,  the  inspiration  being  suddenly  .aiTCsted  bj'-  the  sharp  pain 
fore  the  chest  is  quite  fdled.    The  spaces  between  the  ribs  at  the  i 
part  are  excessively  tender,  and  at  this  point  in  the  early  sb     a 
slight  rubbing  sound  is  hejird,  caused  by  the  gliding  of  the  dry  rouj^ 
ened  surfaces  of  the  intlamed  membranes  on  each  other.     In  twenty-fov 
hours  this  may  have  passed  because  of  liquid  effusion  into  thecavil^rf 
the  chest,  and  in  such  a  case  the  natural  murmur  of  the  lung  and  Ik 
resonance  on  striking  the  chest  are  absent  up  to  a  horizontal  line  cone- 
spending  to  the  suH'ace  of  the  liquid,  and  this  is  usually  at  the  SUM 
height  on  both  sides.    Death  may  ensue  in  this  case  from  the  accoDi' 
hition  of  water  So  as  to  fdl  the  cavity  of  the  chc^  and  prevent  dilil* 
tion  of  the  lungs  with  air;  from  the  debility  consequent  on  tiie  abstw 
tion  of  so  large  an  amount  of  the  blood  elements  from  the  circulalaoBi 
or  iVom  deconqmsition  of  the  effused  products  and  general  blood  poiM- 
ing.    1 1  n)ay  cause  permanent  impairment  of  the  wind,  by  the  formatitf 
of  (ibrous  bands  attaching  the  hmgs  to  the  side  of  the  chest,  by  CO* 
pression  of  the  Jung  through  thecontraction  of  a  newly-formed  fibroosci- 
N'clope,  or  by  injury  to  the  recurrent  laryngeal  nerve.    In  favorable  eases 
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:  oiiiiro  recovery  may  follow  upon  tlic  absorption  of  all  morbid  pro- 
uucts. 

The  pericardium  or  heart  sac  is  often  involved  in  cases  of  i)leurisy. 
All  this  is  characterized  by  extreme  tenderness  of  the  chest  behind  the 
loft  elbow,  a  friction  sound  beard  at  the  same  point  until  cHusion  takes 
place,  after  which  the  heart-sounds  appear  more  distant  and  indistinct. 
rhe  action  of  the  heart  is  often  irregular  throughout. 

In  other  cases  the  lining  membrane  of  the  heart  and  its  valves  are 
the  seat  of  disease,  though  usually  as  a  complication  of  the  rheumatic 
form  of  the  affection.    In  this  case  there  is  irregularity  of  the  force 

d  intervals  of  the  heart-beats,  and  the  healthy  hciirt-sounds  are  modi- 

d  by  sighing,  hissing,  or  purring  murmurs,  coincident  with  the  first  or 
second  sound  of  the  heart-beat  according  to  the  particular  valve  dis- 
eased. There  is  breathlessness  and  tendency  to  dropsical  effusions, 
coldness  and  weakness  of  the  limbs,  and  a  liability  to  faint  on  slight  ex- 
artion.  Clots  of  blood  sometimes  form  on  the  diseased  valves,  or  even 
independently  of  their  disease  in  very  impure  conditions  of  the  circu- 
lating fluid  and  weakness  of  the  circulation,  and  give  rise  to  the  same 
3lass  of  symptoms  or  aggravate  those  already  in  existence.  In  all  such 
3ases  there  is  great  liability  to  sudden  death,  and  this  liability  may  last 
udefinitely  even  after  apparent  recovery. 

With  abdominal  complications. — There  is  almost  always  some  implica- 
aon  of  the  digestive  organs,  a«  evinced  by  the  coated  appearance  of 
:      dung,  the  yellowness  of  the  mucous  membranes,  and  the  danger- 

!i  susceptibility  to  purgatives.    So  small  a  dose  as  two  drachms  of 

irbados  aloes  has  been  known  to  prove  fatal  to  the  horse  in  influenza. 

my  cases  during  the  recent  epizootic  merged  into  a  muco-enteritis 

ler  the  nasal  catarrh  had  been  already  estabhshed,  and  in  some  visita- 
tions this  implication  of  the  digestive  organs  has  been*  rather  the  rule 
than  the  exception,  and  the  disease  has  been  accordingly  termed  bilious 
fever,  typhoid  fever,  gastric  fever,  &c. 

In  such  cases,  however,  the  disease  usually  makes  its  appearance  as 
bhe  simple  catarrhal  affection,  and  it  is  only  after  the  discharge  from 
bhe  nose  has  been  established  that  the  muco-enteritis  sets  in,  and  by 
the  violence  of  its  manifestations  virtually  supersedes  the  original 
iisease. 

There  is  great  torpor  and  stupor,  and  tension  of  the  abdominal  walls, 
which  are  generally  tender  to  the  touch,  but  especially  at  points  occu- 
pie<l  by  the  organs  particularly  implicated.  Thus  with  derangement 
^f  the  liver,. and  the  more  purely  bilious  symptoms,  the  tenderness  is 
mainly  over  the  short  ribs  on  the  right  side,  while  with  intestinal  dis- 
ease it  is  more  uniformly  distributed  over  the  abdomen.  The  loins  are 
insensible  to  pinching ;  there  are  colicky  pains,  with  firequent  looking 
round  to  the  flank,  or  uneasy  movements  of  the  hind  limbs,  ardent 
thirst,  clammy,  slimy  mouth,  a  coated  or  furred  condition  of  the  tongue, 
and  unusual  yellowness  of  the  visible  mucous  membranes  and  of  the 
urine.  The  urine  is  sometimes  reddish  or  bloody,  and  passed  with  con- 
siderable effort.  The  pulse  is  small  and  weak,  but  with  a  quick  beat 
and  variable  in  number  5  the  breathing  is  often  quick  and  catching,  as 
in  pleurisy  J  the  cough  is  weak  and  pai^nl ;  the  bowels  show  a  tendency 
to  constipation ;  the  pellets  of  dung  are  thickly  coated  with  mucus ; 
and  the  membrane  of  th^  gut  exposed  in  passing  it  of  a  dull  red  color. 
The  anus  will  sometimes  remain  constantly  open,  air  being  alternately 
drawn  into  the  gut  and  expelled.  The  animal  strains  frequently,  but 
passes  only  a  few  pellets  of  dung  at  a  time. 

Improvement  is  often  manifested  in  connection  with  a  fever  action  of 


*\ 


ill  fatal  cases  the  tori)or  and  prostration  are  augmented;  theb 
l)C(roni(js  fetid:  the  anus  more  puffy,  red,  and  with  a  greater  teai 
to  remain  ojx'ii ;  the  dung  passed  often  and  in  small  qnantities,  sol 
mixed  with  ;;lairy  reddish  or  bloody  matter.  Tbo  urine  is  scauty.oig 
ooh)red,  slimy,  sometimes  thick  and  golatinons,  fetid,  and  even  bl 
The  i)ulse  bectomes  more  and  more  rapid  and  weak,  the  ejes  sun 
surface  and  extremities  be(K)me  cold,  the  Lairs  are  easily  detadieu 
th(»  stui)or  and  debility  extreme. 

Co)iq)llcaUo)i  in  the  joints^  mtisclcsj  and  comiective  tissue. — Bh 
mauijhstalions. — ^The  stifluess  of  the  body  and  limbs,  and  the  i 
soreness  in  many  cases,  even  at  the  outset,  show  Low  commotio  v 
vvhite  librous  tissues  of  the  joints  and  muscles  are  implicated.  Iti 
only  rc'Cj  nisi  to  that  these  symptoms  should  be  unusually  prom 
make  the  rheumatic  feature  of  the  complaint  its  cbaracteris 
and  this  has  oiten  been  the  case  to  a  large  extent  in  the  colder!    lU 
such  as  Northern  Germany,  Denmark^  and  Scotland.     It  baa      i 
fniquent  com])lication  in  New  York  during  the  influenza  of  1872.  ' 
of  this  kind  mostly  begin  by  showing  the  symptoms  of  the 
catarrhal  malady,  and  often  alter  this  has  made  some  progxeaHUii 
regular,  and  it  may  be  exceptionally  mild  form,  tbere  suddenly  8 
])ainful  inllammation,  with  more  or  less  infiltration  and  swelling  w  n 
librous  sheaths  of  the  muscles  and  tendons  and  of  tbo  lign       &( 
joints.    There  nuiy  be  merely  some  swelling  and  tenderness  oi  a 
muscles  of  the  face,  neck,  back,  or  limbs,  or  there  may  be  thi 
and  shortening  of  the  tendons  and  ligaments  leadings  to  distwt 
knuckling  over  at  the  knees  and  fetlocks.' or  liquid  effusions  i 
place  into  the  joint  capsules,  resulting  in  pufty,  elastic  sw    iius  i 
different  parts;  the  bones  even  may  be  involved  in  the  diso       o 
worse  still,  the  fibrous  structures  and  valves  of  the  heart.    Di 
eifusions  take  i)lace  in  some  such  cases  from  the  impairment  oi 
local  nutrition  ])rocesses,  and  weakness  of  the  circulation,  and  en 
at  times  from  the  imiilication  of  the  lieail.    Though  the  m^io:    f< 
rheumatic  patients  will  entirely  recover  with  proper  care,  yet      x 
l>roportion  only  do  so  with  stiffened  limbs  and  joints,  or  with  men 
disease  of  the  heart,  which  subjects  them  to  constant  danger  of  fi 
and  sudden  death. 

Dropsical  compUcaiionft. — As  already  noticed,  dropsical  effusions ; 
times  ensue  from  x^re-cxisting  disease  of  the  heart  or  supx>ressed  \ 
tion  of  the  kidneys,  in  other  cases  they  api>eai*  due  to  extreme  w 
ness  of  the  circulation  and  nutritive  processes,  and  a  watery  or 
impure  state  of  the  blood,  the  result  of  pix)ti'acted  or  severe  il 
unwliolesome  conditions  of  life,  overwork  at  too  early  a  stacre  oi 
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inventilated,  often  uudergronnd  baildings ;  or  where  they  had  been 
.  out  by  injudicious  and  exhausting  treatment, 
ese  dropsies  are  always  dangerous,  implying  as  they  do  extreme 
ustion  and  prostration  of  the  vital  powers,  saturation  of  the  blood 
waste  and  hurtful  elements,  the  product  of  the  extensive  waste  of 
K)dy  or  complications  on  the  part  of  the  heart  or  kidneys. 
Tvons  complications, — The  extreme  muscular  weakness  and  the  oc- 
•nal  semi-comatose  condition  of  the  patient  imply  a  i>rofound  pros- 
on  of  the  nervous  centers,  a  condition  which  is^  however,  present  to 
riable  extent  in  nearly  all  specific  fevers.  This  has  sometimes  in 
'ecent  epizootic  amounted  to  twitohing  of  the  muscles  of  the  face, 
,  body,  or  limbs,  and  has  been  known  to  result  in  delirium,  and 
partial  or  complete  loss  of  control  over  the  limbs.  My  friend  and 
er  collegian,  IMr.  Murray,  of  Detroit,  has  met  with  but  thvee  cases 
Ltreme  nervous  disorder  out  of  five  hundred  patients  during  the 
it  epizootic.  Two  of  these  he  diagnosed  as  serous  effusion  into 
ventricle  of  the  brain,  and  one  was  a  case  of  complete  h&tnipleffia^ 
flamed  eyes  as  a  complication* — ^Butty  informs  us  that  this  was  an 
st  constant  accompaniment  of  the  influenza  in  Ireland  in  17G0, 
that  many  of  the  horses  were  left  permanently  blind.  In  that  of 
,  in  England,  the  affection  of  the  eyes  was  again  a  prominent 
ire.  Few  ciises  lasted  over  a  week,  but  the  ophthalmia  often  per- 
d  long  after  all  other  symptoms  had  passed  away.  In  nearly  all 
K)tics  there  is  a  slight  implication  of  tiiese  organs  evinced  by  the 
ess  of  the  mucous  membrane  of  the  lids,  and  the  escape  of  tears 
the  face.  But  when  the  ophthalmia  becomes  an  important  feature 
5  is  excessive  swelling  of  the  lids,  a  profuse  purulent  discharge 
the  inner  corner  of  the  eye,  opacity  of  the  transparent  cornea,  with 
Lthout  a  painful  sensitiveness  to  light.  In  bad  cases  it  results  in 
laneut  cloudiness  of  the  cornea,  or  cataract,  according  to  the  parts 
Ived. 

irtlier  sequdce, — In  overworked  or  mismanaged  horses  other  affec- 
)  will  sometimes  wind  up  the  maladv.  When  the  system  is  greatly 
essed,  when  the  vitality  of  the  blood  and  tissues  is  greatly  impaired 
lie  presence  of  the  fever-poison,  when  the  vital  fluid  is  loaded  with 
/ast  products  of  the  rapid  tissue  changes  due  to  the  fever,  and  to 
-exertion  on  the  part  of  animals  utterly  unfit  for  it:  when  the 
[nation  of  these  effete  matters  is  almost  suspended  by  the  impaired 
bions  of  the  great  excretoiy  organs,  such  as  the  lungs,  liver,  bow- 
ddneys,  and  skin,  there  is  liable  to  supervene  the  state  known  to 
lish  veterinarians  as  purpura  Jwmwrrhagica.  In  this  affection  there 
sorganization  and  breaking  down  of  the  blood  particles,  and  extrav- 
ion  of  the  liquid  elements  of  the  blood,  and  in  some  cases  of  the 
ing  elements  as  well,  into  the  tissues  surrounding  the  blood-vessels, 
•d  seems  to  sweat  from  the  swellings  in  the  skin,  or  from  the  mucous 
ibraue,  and  flows  from  the  nose,  the  intestines,  or  the  urinary  pas- 
s.  The  swellings  are  circumscribed  and  not  situated,  like  those  of 
►sy,  on  the  more  dependent  parts  of  the  body ;  if  they  involve  the 
I  the  whole  organ  may  be  engorged  until  it  becomes  impossible  for 
minimal  to  open  his  mouth  or  eyelids,  or  even  to  breathe.  If  less 
nsive,  and  consisting  merely  of  a  circumscribed  serous  infiltration, 
swellings  may  shift  about  from  di^y  to  day,  disappearing  only  from 
place  to  reappear  in  another.  The  blood  in  such  cases  is  found  to 
aiii  much  free  haematim,  or  coloring  matter,  and  fragments  of 
.en-up,  red  globules  ]  it  coagulates  imperfectly  and  loosely,  or  not 
11,  but  remains  as  a  dark,  tarry-looking  mass,  and  before  death  con- 
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taius    nuDJcrous    statf-shaiHMl    bodies,  or   bacteria^  resembling  t 
fouiid  iu  docompusiu^  auiuial  tliiidH.    This  afifoctiou,  which  exitoi 
some  extent  as  a  sequel  of  the.  receut  influeuza  iu  Boston,  ^ewTsI 
and  other  cities,  usually  proves  fatiil  iu   lifty   iwr  ceut.  of 
attacked.    1  kuow  of  but  two  cases  of  this  coinplicatiou  iu  Tc 
County,  New  York,  during  the  recent  visitation.     One  occnrred  eanri 
the  result  of  heroic  treatment ;  the  other  after  partial  convi 
from  hard  work  and  exposure. 

Glanders  and  farcy  have  been  among  the.  results  of  the  epii 
1872,  and,  like  purpura  hce^tnorrJutgica^  are  always  liable  to  bi 
when  the  strength  is  seriously  reduced  and  the  blood  impovei 
loaded  with  impurit^^,  in  connection  with  protracted  and  exj 
disease,  impure  air,  and  generally  debilitating^  treatment    "Vyji 
these  diseases  arose  de  ?u>ro,  or  from  preserved  germs  left  over  fi 
numerous  cases  of  glanders  in  New  York  a  few  years  ago,  it  wiu  oei 
easy  matter  to  decide. 

The  epizootic  of  1872,  in  America,  has  followed  mainly  the  i 
catarrhal  typQy  and  has  been  by  no  means  a  fatal  affectioni  tiiexu 
ity  ranging  from  1  in  300  in  many  country  dist^cts,  to  3  or  5  perca 
in  some  towns.    Yet  in  a  number  of  instances  the  varions  othe 
plications  have  been  noticed,  with  the  exception,  perhaps,  of  the 
mic  ones. 

Post-mortem  appearances. — These  are  mainly  seen  in  the  r 
organs.  In  fatal  cases  the  cavities  of  the  nose,  the  nasal  sin 
still  more  so,  the  pai*ts  about  the  throat-fauces,  pharynx,  i  > 

usually  have  their  mucous  membrane  much  tensified,  livid,  ana  so 
with  dark  or  greenish  metallic  tints,  implying  the  ex        loett 
grene.     Ulcers  or  masses  of   thick  tenacions  macns    are 
present,  and  the  latter  have  been  sometimes  mistaken  for  la 
branes.    The  guttural  pouches,  and  the  submaxillary  and  gnttu     \^ 
phatic  glands  are  sometimes  congested  and  swollen. 

The  deep-red  hue,  and  the  puffy,  softened  condition  of  the  1 
membrane  are  continued  throughout  the  trachea,  and,  above  aU,  inv 
bronchia,  even  to  their  smallest  divisions,  and  these  are  more  oi 
completely  filled  with  a  frothy  mucus. 

In  cases  of  unusual  virulence  and  early  fatality,  or  long  s 
and  with  a  very  impure  condition  of  the  blood,  the  pleurse  (covisnuKv 
the  lungs)  and  the  heartsac  are  spotted  with  peteehiaa  or  blood 
sations,  and  usually  contain  effusions  of  a  deep-red  bloody  asp 
taining  little  fibrine,  and  with  a  very  little  tendency  to  c<     ^ 
False  membranes  in  these  cavities  are  far  from  numerous,  and 
between  the  lungs  and  the  sides  of  the  chest  rare,  except  i     me 
of  a  pleurisy  after  the  primary  disease  has  subsided.     The       r      ^ 
the  lung  and  the  substance  of  any  false  membranes  have  a  te       icy  to 
a  dark-red  hue. 

When  the  lungs  have  been  implicated  these  are  commonly  found  ii> 
state  of  dropsical  infiltration,  apoplexy,  or  gangrene  in  patches,  i 
hepatization  is  rare  in  the  early  stages,  though  frequent  enongh  it 
disease  is  prolonged. 

The  dropsical  portion  of  the  lung  does  not  collapse  like  the  hi     ilf 
l)art;  does  not  crepitate  or  crackle  on  pressure.    The  pressure  oi 
linger  leaves  a  depression,  as  iu  a  dropsical  limb;  it  seems 
in  water,  and  gives  exit  to  much  frothy  matter  when  pre      q. 
sometimes  dependent  on  disease  of  the  valves  of  the  heart,  out  in  o 
cases  on  the  altered  state  of  the  blood.    The  pulmonary  apoplexy 
sists  in  the  infiltration  of  blood  into  the  lung  tissue  in  eirci 
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'OundccI,  or  aiignlar  patches,  and  even  sometimes  in  a  <liiIiiso  manner. 

Qiesc  patclies  are  lirm  to  the  tonch,  black  \vitli  ii.  slight  tinge  of  red, 

Lnd  rise  abrnptly  to  a  variable  height  above  the  level  ol'  the  isurronndiug 

Ithy  Inng.     Like  dropsy,  it  is  most  fre^inent  toward  the  lower 

I     lers  of  the  lungs,  and,  like  that,  arises  from  disease  of  the  valves  of 

e  left  side  of  the  heart,  or  the  altered  state  of  the  blood,  but  at  times 

I      from  a  diseased  and  softened  state  of  the  pulmonary  blood-vessels, 

uch  predisposes  them  to  give  way. 

Gangrene  of  the  lung  is  fortunately  rare.    It  is  recognized  by  the 
bloodless,  hardened  appearance  of  the  tissue,  with  bluish,  greenish,  or 
ler  metallic  tints,  or  it  may  bo  deliquescent,  and  with  a  most  repul- 
ve  odor.    Hepatization  is  seen  mainly  about  the  roots  of  the  lungs  or 
their  lower  border.    In  its  early  stages  the  lung  is  consolidated  by 
b  i    ni-solid  infiltration,  which  drains  out  when  it  is  cut  in  thin  slices; 
er  it  has  a  firm,  dry,  granular  appearance,  like  the  substance  of  liver, 
ly  gives  way  to  the  pressure  of  the  finger,  does  not  crepitate  nor  col- 
a]       and  sinks  in  water.    It  is  mainly  of  a  dull  deep-red  color,  varying 
o  a  violet.    If  suppuration  has  ensued,  this  changes  to  a  gray  color, 
drops  of  pus  exude  from  the  j&eshly-cut  surface.    The  heart  is 
pianched  and  softened,  and  sometimes  contains  clots  firm  enough  and 
EBciently  adherent  to  the  valves  to  imply  their  existence  during  life. 
n  a  recent  i)ost-mortem  examination  of  a  horse  which  had  sufiered  from 
I  most  agonizing  di£Scnlty  of  breathing  for  thirty-six  hours  before 
th,  I  found  the  right  ventricle  filled  with  a  large  clot,  very  firmly 
laerent  to  the  tricuspid  valve,  and  comjiosed  of  superimposed  layers, 
creasing  in  firmness  from  the  valves  outward.    There  was  some  infil- 
tion  around  the  roots  of  the  lungs,  but  by  no  means  sufficient  to  ac- 
Qt  for  the  dyspnoea.    These  clots  are  often  divided  into  a  yellow 
uiied  and  a  deep-red  portion,  though  at  other  times  and  in  the  more 
lalignant  cases  they  are  comparatively  diffluent,  black,  and  tarry.    The 
alves  of  the  heart  are  sometimes  found  thickened,  rough  and  con- 
racted,  as  the  result  of  inflammation,  but  chiefly  in  rheumatic  cases. 
In  the  digestive  organs  the  right  sac  of  the  stomach  and  the  small  in- 
clines are  unnaturally  vasculsu*,  and  marked  with  numerous  spots  of 
lood  extravasation  or  staining.    The  glands  are  often  enlarged,  the 
pithelium  is  easily  detached,  and  slight  punctiform  erosions  are  some- 
mes  met  with,  but  no  distinct  ulceration.    PetechisB  may  also  be  pres- 
et on  the  folds  of  the  i>eritoneum.    The  intestinal  contents  are  often 
Dgled  with  excess  of  mucus,  or  even  colored  with  blood.    The  liver 
\  often  enlarged,  softened,  and  friable,  and  of  a  pale-yellow  hue,  with 
rownish  si)ots.    In  all  cases  in  which  the  changes  in  the  blood  have 
een  extensive,  and,  above  all,  in  cases  which  have  merged  iato  purpura 
vemorrhagica,  the  spleen  is  engorged  with  blood  and  Increased  in  size 
nd  weight.    The  kidneys  are  usually  healthy  in  aspect,  though  in  some 
istances  enlarged  and  softened. 

The  brain  is  usually  found  slightly  congested,  and  effusions  have  been 

:  with  in  tlie  ventricles,  in  the  arachnoid  and  sub-arachnoid  space. 

»  constant  was  this  lesion  during  the  epizootic  of  1836  in  London,  that 

/uarles  Clark  concluded,  after  extensive  dissections  of  dead  horses, 

bat  this  was  the  primary  seat  of  the  disease,  and  that  all  other  mani- 

»«tation8  were  simply  complications.    To  these  may  be  added  the  liquid 

asions  beneath  the  skin  and  between  the  muscles  and  tendons  in 

xopsical  cases,  the  inflammations,  thickening  and  redness  of  tendons 

nd  their  sheaths,  and  of  joints  with  the  puifv  swelling  of  joints,  and 

*  synovial  sacs  in  rheumatic  subjects,  and  the  blood-staining  of  the 

B     *  surface  of  tiie  skin,  the  gelatinous  exudations  and  the  accumula- 
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tions  of  blood  in  tlie  limbs  and  boueath  tbe  skiu  in  varioos  parts 
actoristic  of  purpura  hwmorrhaglca. 

Causes  of  the  influenza. — Unlike  the  majority  of  former 
ics  whose  origin  has  been  obscure,  this  appears  to  have  sprang  iino« 
istonce  in  the  center  of  the  Xorth  American  cpntiucnti  and  in  a 
tinet  locality,   which  can   be  deliiiitely  pointCKl    out      It 
rai)iilly  and  steadily  in  nearly  every  direction,  from  this  as  u  ccd 
and,  timnks  to  facilities  aiforded  by  railroads  and  telegraphs,  its 
hns  bi^'ii  traceable  with  ease.    The  following  is  intended  as  a  o 
tion  l(»w;n(l  securing  the  lessons  which  may  bo  learned  from  the  vis 
tion. 

The  old  docti'iii(>.  of  an  epidemic  constitution  of  tho  atmosplier 
of  kite  years  been  gradually  waning,  as  cholera,  smsLll-pox,  t 
fever,  and  other  epidemics  and  epizootics  have  been  tr^ioed  to  b 
tangible  causes,  and  placed  more  under  human  control.     Moiethanii 
other  e])ideiuic  malady,  perhaps,  has  influenza  retained  its  c     no&i 
atmospheric  causation.    It  has  been  described  as  falling  simmc 
on  all  parts  of  a  given  district  or  country,  as  breakins^  out  in  is 
considerable  distance  from  the  shore,  and  without  having  hadi 
munieation  with  the  main-land,  and  as  having  attacked  the  c 
ships  in  niidoceau  after  they  had  been  twenty  days  at  sea.    Noi 
that  we  should  have  had  all  imaginable  general  conditions  of  thi 
water,  and  air  invoked  to  explain  its  occurrence ;  that  at  one  \ 
has  been  attributed  to  the  lowness  and  dampness  of  a  localitr-.i 
another  to  the  height,  exposure,  and  coldness ;  at  a  third  to  cr 
of  population  with  the  resulting  impurities  of  soil,  ivater,  and  air;  ni 
fourth  case  to  the  vicissitudes  of  weather  in  late  spring,  aatu     f 
Avinter,  or  of  some  unusually  variable  season ;  to  a  persistent  loii 
perature,  or  sudden  variation  of  temperature;  to  the  preval      « 
damps,  acrid  or  fetid  fogs,  and  mists;  to  excessive  rain-£ELll  and  i 
humidity  of  the  atmosphere :  to  an  unusually  high  or  low  dei    tj     « 
atmosphere ;  to  an  excess  of  ozone  in  the  air;  to  the  telluric  ei 
attendant  on  great  earthquakes  and  volcanic  eruptions^  or  to     u 
condition  of  the  atmospheric  electricity. 

The  epizootic  of  1872  affords  but  the  slenderest  appearance  of 
to  any  of  these  hypotheses.    Neither  soil  nor  elevation  has  ma 
affected  it.    The  prevalence  and  mortality  have  been  almost  the 
in  the  mountains  of  Vermont  and  New  Hampshire  as  in  the  flat 
rious  seacoast  of  Kew  Jersey,  Maryland,  and  Yirginia,    T 
where  it  originated,  according  to  the  report  of  Professor  A*        a,i 
very  variable.    In  the  township  of  York,  near  Mimicu,  Cai  w 

is  partly  '^  heavy  clay  and  partly  a  sandy  soil,  intersected  wiun  si 
In  another  part  of  the  township  of  York  the  soil  is  formed  of  <      , 
mixed  with  sand,  and  the  subsoil  generally  is  not  porous,    in  i 
borough  and  3Iarkham  the  land  is  good  and  the  forms  well  colti^ 
the  buildings,  stables,  &c.,  generally  comfortable  and  well  venta 
and  tho  horses  well  fed,  and  otherwise  carefully  attended  to." 

Tlie  temperature  has  not  exerted  any  marked  influence.    The  d 
has  been  general  wherever  it  has  reached,  and  the  mortsdity  h 
aged  1  per  cent,  or  a  little  over.  Indeed,  in  some  cases  the  coni] 
has  been  altogether  in  favor  of  the  more  northern  and  colder  locau 
Thus  in  Fulton  County,  Georgia,  it  is  reported  as  universal,  and 
mortality  up  to  the  date  of  the  report  had  been  1  per  cent,  j  in  ] 
County,  Wisconsin,  on  the  other  hand,  althoagh,  after  the  oat 
the  ad'ection,  there  had  been  a  sudden  transition  in  a  single      \ 
a  pleasant  Indian  summer  to  the  rigorous  and  persistent  cu     ui  ^ 
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he  tbermometor  sometimes  marking  8^  below  zero — ^yet  the  losses 

country  districts  are  estimated  at  1  in  300. 

jrcrowding,  with  its  concomitants  of  hot,  damp,  vitiated  air,  has 
istionably  been  a  main  cause  of  the  severity  and  complications  of 
sease  in  the  large  cities,  the  pneumonias,  pleurisies,  purpura-hrem- 
^cas,  &c.,  but  the  malignancy  of  all  specific  febrile  diseases,  occur- 
ivith  such  unwholesome  surroundings,  forbids  that  we  should 
1  any  importance  to  these  in  estimating  the  causes  of  this  partic- 
iisorder.  Influenza  in  man  shows  a  similar  malignancy  and 
y  in  unwholesome  localities,  and  in  overcrowded  portions  of  cities 
\  hygienic  arrangements  are  imperfect.  The  observations  of  Pear- 
*arkes.  Baker,  Gray,  and  the  English  registrar-general  have  suf- 
:ly  established  this  fact.  And  equine  influenza,  when  more  circum- 
d  than  at  present,  has  often  confined  its  ravages  to  exposed 
IS,  open  and  swept  by  draughts  of  cold  air,  or  close  and  without 
ation,  light  or  drainage,  but  with  an  impure,  damp,  and  stifling 
iphere.  Yet  such  conditions  can  only  retard  or  prevent  the  elimi- 
1  of  effete  matter  from  the  system,  favor  the  introduction  of  the 
prions  products  of  decomposition  in  animal  and  vegetable  matters, 

e  the  blood  with  impurities,  and  by  impairing  or  suspending 
.ion  and  other  important  functions  lay  the  system  open  to  the 
J  of  disease.     But  while  they  facilitate  the  development  and 

e  the  severity  of  all  zymotic  maladies,  they  do  not  determine 
I  specific  affection  shall  bo  developed  in  a  particular  case.  That 
ermined  by  the  prevalence  of  influenza,  glanders,  or  other  specific 
ler  in  the  locality  at  the  time.  And  it  is  noticeable  in  this  con- 
m  that  the  equine  influenza  of  1872  did  not  originate  in  a  crowded 
18  is  generally  supposed. 

Iden  clianges  of  weather  mid  temperature, — Nasal  and  bronchial  ca- 
3  often  prevail  extensively  among  horses,  as  among  men,  in  con- 
m  with  sudden  and  extreme  variations  of  temperature,  and  espe- 

in  spring  and  autumn.  These  are  liable  to  bo  confounded  with 
nza,  and  hence  the  idea  that  this  disease  is  but  a  simple  result  of 
climatic  vicissitudes.  In  the  case  of  the  horse  the  changeable  sea- 
are  often  aggravated  by  the  weakness  and  susceptibility  of  the  sys- 
a  connection  with  the  spring  and  autumn  changes  of  coat,  the 
ition  from  the  hot  stable  to  the  cool  field,  or  from  the  clear  atmo- 
e  of  the  pasture  to  the  close,  hot,  impure  air  of  the  stable,  the 
jes  from  green  to  dry  food,  or  vice  versa^  and  the  substitution  of 
for  idleness,  or  the  reverse.  That  the  effect  of  sudden  changes  of 
jrature  is  very  severe  on  the  animal  system  which  has  not  b^ome 
aated  to  the  new  condition  of  life  by  a  gradual  transition  from  one 
I  other,  is  well  shown  in  W.  Edwards's  experiments  on  cold-blooded 
lis.  Though  subjected  to  a  very  low  temperature  in  winter  the 
of  their  bodies  declined  barely  four-tenths  of  a  degree,  whereas  ex- 
e  to  a  cold  temperature  in  summer  insured  a  depression  of  body- 
:o  the  extent  of  3^  and  even  (P  Cent.   So  it  is  with  warm-blooded  an- 

transferred  from  a  warm  to  a  cold  climate.  The  French  cavalry 
s,  sent  from  the  shores  of  the  Mediterranean  to  the  northern  parts 
B  country-,  suffer  to  a  great  extent  from  catarrhal  and  pulmonary 
ions.  But  such  catarrhal  attacks  do  not  spread  as  an  epizootic, 
xtend  from  the  newly-arrived  horses  to  those  which  are  permanent 
3nts,  Catarrhal  symptoms  exist,  indeed,  but  the  contagium  which 
es  an  extension  and  general  prevalence  of  the  malady  is  wanting, 
vicissitudes,  therefore;  operate  like  other  unwholesome  conditions 
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of  life ;  tlicy  i)rcclispose  tl)e  system  to  the  disease,  or  even  inci 
severity,  but  Iboy  canuot  appareutly  generate  tbe  morbid  j;      b. 
The  firat  rei)orte(l  cases  of  tbe  receut  ex>izootic  occurred  n     ' 
ill  tbe  last  days  of  September.    It  is,  tlierefore,  of  tlie  greai 
taiice  to  ascertain  what  was  tbe  state  of  the  weather  in  that  locaui 
ing:  the  month  of  September.    Through  the  kindness  of  Professor! 
ton,  of  tbe  Magnetic  Observatory,  Toronto,  I  am  enable  to  ini 
here  tables  giving  the  meteorological  register  for  the  month  of  5 
ber,  in  1871  and  1S72,  at  Toronto,  and  a  third  table  giving  the  p 
of  the  same  month  for  the  last  twenty-eight  years  at  the  si 
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TOBOSTO  USTXOBOLOGICAL  KBOISTEB  FOB  SKITBUBER,  IG71. 

TUnu  th 


ily  mcuii  do  not  loelnde  SoDiUy  obngrraUoiii.    The  dally  meanf 
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ItE^IAIiKS  OX  TOllONTO  METEOROLOGICAL  BEGISTSR  FOB  SEPISMBEB, 

XoTE. — Tb<)  monthly  means  do  not  inclndo  Snndaj  observations.  The  dally  meant,  esoeptlisfii 
tbat  relate  to  ihn  win<\,  are  derived  from  six  olMervations  dally,  Damdy,  at6akiii..8&]ii^S|La.l^ 
10  p.  m.,  and  midnight.    The  means  and  resultants  of  tho  wind  ore  from  honxiy  otMeiralioiii. 

Highest  liarometer 29.943  at  8  a.  m.  on  14th    li»,«*i.i«..^«..-» 

Lowest  barometer 29.SU  at  7  a.  m.  on  S9th  j-^WWiuywaa^*-*- 

'  I^Iaximum  temperature 8404  on  7th    >  -m--,«*i.i-,  «-«—  ur* 

Minimum  temperature 38.2ona8th   ^MflntUyiMge,*^- 

Meanmaximnm  temperature 6ePG8    J '*c*«.  ;i-«- .—- .  ixp 

Mean  minimum  temperature 50031   j-M««n  oauy  nagf.i.v. 

Greatest  daily  range 2705  ttom  a.  m.  to  pw  m.  of  lit 

t  Least  daily  range !K>0  from  a.  m.  to  p.  m.  of  9th. 

AVanneatday 7th;  mean tempcratore 7S°e5    l-w^^^ ^.^ 

Coldestday 27th;  mean temperatoro 48088   | <"U»W"C^=*«- 

Maximumradiation{^;^/jjj-v^V///.::::^  |  Monthly  «iifi»=m 

Aurora  observed  on  4  nights,  viz,  2d,  3d,  9th,  and  $^h. 
l*088iblo  to  see  aurora  on  18  i]i«;hts ;  impossible  on  13  nishts. 
Kainin^  on  IG  days ;  depth,  3.rriC  inehes ;  duration  of  foU,  43.4  hours. 
Mean  of  cloudiness,  0.5t*. 

WIND. 

Kesultant  direction,  X.  19^  AV. ;  resultant  velocity,  1.47  miloe. 

^foan  velocity,  5.24  miles  per  hour. 

Maximum  velocity,  29.0  miles,  from  9  to  10  a.  m.  of  13tb. 

Most  windy  day,  ^th ;  moan  velocity,  13.98  miles  ]>er  hour. 

Least  winuj'  day,  2l8t ;  mean  velocity,  1.27  miles  per  hour. 

Most  windy  hour,  1  p.  m. ;  mean  velocity,  9.10  miles  per  hour. 

Least  windy  hour,  5  a.  m. ;  mean  velocitv,  2.93  milea  per  hour. 

¥oir  on  Cth,  11th,  and  18th. 

Pew  on  Gth,  15tli,  2lHt,  and  21th. 

»ost  on  3d,  14th,  16th,  2Cth,  27Ui,  and  28th.    Ice  on  27th. 

Thunder  or  lightning  on  Oth,  6th,  7th,  Hth,  12th.  18th,  19th,  S2d,  23d,  26tfa,  and  99th. 

Hail  ot  largo  size  and  to  a  considerable  amount  fell  iu  tho  stonn  of  tho  19th. 

Solar  rainbow  on  12th.    I^nnar  rainbow  on  19th  at  8  ji.  m. 

From  these  tables  it  is  manifest  tbat  there  was  do  extraordi 
nor  extreme  changes  in  the  weather  during  the  whole  of  the  nuHia 
last  days  of  which  witnessed  the  outbreak.    The  mean  tempeiatoi 
in  excess  of  that  of  September,  1871,  but  considerably  below 
this  month  in  many  previous  years.    Both  maximum  and  mi 
temperature  are  slightly  above  those  of  1871,  but  the  maximum  is 
and  the  minimum  more  than  those  of  several  previous  non-ii 
years.    The  monthly  range  of  temperature  was  nearly  2^  h       ;] 
of  1871,  and  11°  under  tiiat  of  1854,  which  was  not  an  iui         i 


northwest,  and  temperature  Glo4.    The  highest  velocity  in  ae 
^871,  was  2CO0  miles  on  the  17th,  with  wind  northwest  by  nonn 
temperature  52oi).    Appended  are  the  tables  for  October,  1871 1    li»- 
vhinh  ^iiow  ti»at  month  to  have  been  no  more  remarkable  thn 
^  •  '^»'   .^'eoM«;jf  -ire'  ilcnc*  o^*  the  influenza. 
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SEUAItKS  OS  TOBOSTO  WETEOBOLOGICJiL  BEUISTEB  FOE  OCTOBEK,  18TI. 

{.— Tin  monUily  Dieuu  do  not  includo  SaDday  obserrmtiaDi.    The  lUily  incaD*,  eiceptiDR  UuMe 

lUletotbo  wiuiL  an  derlTud  tmo  ■liobMinUoag  ibtilT.  Bamelj. atfl (.in.,  8  Lm.,3  p. id.,  4 p. 

uid  mldnigbt.    Tbs  nnjumuid  Ibo  ruoltuita  for  ttio  wind  ue  ftom  liooit;  obsmrBtiiHU. 

^^■::::,::"::::::::^::::::::::::^^^ 

»S=™",r,K,™;;:;;::::::::::::::::S!!!"—^  ■"«•-"•=•■ 

□mtMt  dally  rwieD 30°envmp.>n.ormb  lo  p.  m.  of  I9tb. 

'   -tat  djtUy  ruge 8°3ftvni  i.iD.lop.Di.or9tlL 

"v.:::;v.::::"::::r.v:-.v.™,SH?=Sw^^Sii»ir8«dco^i^^^^ 

'>^'"{^S;..^:v.:::::::::::-.:::::v."'.::::f^lSS^}«-'"^~8«-'»'4. 

>bsorT«l  on  3  nigbU,  vli ;  Ub.  IM.  nud  ITIb, 

. — -....-™_  —  '"-nlffhln;  impoMlbte  on  ISnichlit 

1.  m  iotbei ;  duration  of  bll,  30,  -i  boim 


dbai 

!l«(*rlng 
BCtdiy.  Sth" 


InsoQ  ISdnyii  d«i(b, 
ii^cloadlaew,0.(& 


ID  tcIocHt,':.  «!  ffillnprrbooi. 
mean  vefocity,  liTJ  miles  pet  bonr. 


i<eon!«l  on  9  ooeulinia  dnriDF  montb. 
balo,  »tb;lnDBrhaIoDna4lh4Dd3aib. 


udSSlbj  nlnbonrtuii  1st  udlMIi. 
n  vv.Main  p.  m.pOol'iT  bright  btne, 
re  rtporteil  to  bare  fkUin  on  Uk  KAeniooD  or  tbo  l^tli  in  lli«  nairertit;  gi 
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llEMAltKS  ON  TORONTO  METEOROLOGICAL  REGISTER  FOB  OCTOEE];  IKi 

Note.— Tbo  montbly  moans  do  not  includo  Sanday  observations.  Tbo  daOy  nietDa,esMiita(t 
tbat  relate  to  tboni-iua,  arc  derived  from  aiz  obsorvations  daily,  namely,  ftt  ujl  mi,8a.nL,i]^a 
m.,  10 1>.  ni.,  uud  midnight.    Tbc  mcanu  and  resultants  for  the  wind  aro  irom  honriy  obsemtiact 

IIi;;hei»t  Imrometcr 30.194  at  8  a.  m.  on  Sf^tii  )irni,.tn    w„       «■ 

Lowest  bnromotor 29.2a6atnildnighton  15th  i""*"""3rnBg6-ll 

'  Maximum  temperatnre TdPO  on  6th  \  -mr^^^iw^  .«,^  «. 

Minimum  temi)erature 0502  on  20th  J  ^^""J  ""S« -* 

Mean  maximum  temperature M^ll  Ji*^«  j.n.^^  i 

Mean  minimum  temperature 37013  J  Jican  daily  raa-l 

Greatest  daily  range 85<>Gfrom&iB.tO|kE.< 

t  Least  daily  range 5°Oftoma.a.toiiLa.c;i 

Warmest  day,  6th ^ mean  temperaturo  56°63  I  t««u«««»  _  imi 

Coldest  day,  19th .' ^ mean  temperature  3T07S  J  ^™*™'*- **^- 

Maximumradiation{^^'^3t^;;;;;;;;;;;;;;:;-:-:;;;;:" 


Hf^lf-rcfiistoriDg 
thermometer. 


nights,  viz :  1st-,  2d,  ad;  5th,  7th.  14th,  16th,  28tb,  andSOtfa. 
L  on  21  nights ;  impossible  on  10  nights. 


Aurora  observed  on  0 

Possible  to  see  aurora 

Raining  on  14  days ;  dopth,  3.ift^  inches ;  duration  of  fall,  73.8  hoars. 

Mean  of  cloudiness  =  0.51. 

Snowing  on  1  day ;  depth  inappreciable ;  duration  of  fall,  0.5  hoar. 


WINP. 

Resultant  direction,  X.  18^  W. ;  resultant  velocity,  2.22  miles. 
Mean  velocity,  4.5'J  miles  per  hour. 

Maximum  velocity,  29.2  miles,  fh>m  7.30  to  8.30  a.  m.  of  16th. 
Most  windy  day,  14th ;  mean  velocity,  15.19  miles  per  hour. 
T^ast  winoy  day,  20th ;  mean  veloci^',  0.15  miles  per  hour. 
Most  windy  hour,  2  p.  m. ;  mean  velocity,  8.42  miles  per  hour. 
T/oast  win(!y  hour,  11  p.  m. ;  mean  velocity,  2.54  miles  per  hour. 
Pirst  snow  of  the  season  on  14th. 
Fog  on  the  5th,  9th,  18th,  and  20th. 
Thunder  on  the  Gth  and  15th. 
Lightning  on  6th. 
Lunar  halo  on  11th. 

The  auroral  display  on  the  14tli  was  very  brilliant,  and  accompanied  by  ContldflnXda 
turbance. 

Fogs. — Eemarkably  acrid  or  fetid  fogs  have  been  obsery^  to  p 
or  accompany  some  epidemics  of  influenza.    Dr.  Arbnthnot  lemai 
the  prevalence  of  fogs,  not  only  in  England  but  in  France  i 
many  as  well,  in  connection  with  the  influenzas  of  1727  and  lidS-*' 
In  the  latter  year  there  had  been  a  severe  drought,  wells  were  drs 
from  I^ovember  4  till  Christmas  there  prevailed  stinking  fogs,  s 
temperature  than  usual,  great  storms  of  wind  from  the  southe 
lightning  without  thunder.    It  was  further  observed  by  surg 
wounds  showed  a  great  disposition  to  mortify.    Bat  in  the  gi 
jority  of  influenza  epidemics  and  epizootics  thiere  has  been  no       < 
incidence.    The  present  equine  affection  has  neither  been  precc 
attended  by  any  such  phenomenon.    Fogs  appeared  on  bat  three 
6th,  11th,  and  18th  of  September,  1872,  whereas  they  existed 
days,  1st,  4th,  5th,  13th,  ICth,  and  19th  of  September,  1871.    I 
vapors,  impregnated  with  sulphurous  gases  or  other  bad  smc 
putrefying  elements,  would  undoubtedly  undermine  the  gene     j 
and  favor  the  diffusion  of  such  a  disease  as  influenza ;  bnt  lae  c 
and  course  of  the  present  epizootic,  like  that  of  the  mi^orify  on  i 
shows  clearly  enough  that  no  such  condition  is  essential  to  its  d 
ment. 

Bain-fall  and  humidity. — The  rain-fall  for  September,  1872,  at  To 
was  but  2.52G  inches,  as  compared  with  1.290  inches  in  Septem 
and  0.794  inches  in  September,  1870.    The  rainy  days  were  sun 
1872,  against  eight  in  1871,  and  seventeen  in  1861,    The  total 
September,  1872,  was  1  inch  below  the  average  of  the  twenly-eigni 
ceding  years. 

The  average  relative  humidity  of  the  air,  in  Toronto,  in  S 
1872,  was  78,  against  71  for  the  same  month  of  the  prei 
Though  greater  than  in  the  former  j'ear,  this  is  by  no  means  an 
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istarc,  and  any  assumed  importance  of  this  excess  will  be  de- 
d  by  a  reference  to  the  following  table  giving  the  rdative  hamidity 
air  at  other  places,  where  influenza  £d  not  appear  during  Sep- 
r,  1872.  For  part  of  this  table,  and  for  other  facts  in  connection 
he  weather,  I  am  indebted  to  Brigadier-General  Myers,  Chief  Offi- 
the  Signal-Service,  who  kindly  furnished  the  monthly  meteorolo- 
•eports: 

Eelatice  humidity  per  cent,  far  September,  1872. 


Weeks. 

Toronto. 

MontreaL 

Quebec. 

Detroit. 

New  York. 

73.7 
80.6 
79.5 
77.8 

76.5 
79.7 

7a  8 

74.7 

78.5 
83.0 
82.6 
7a  0 

70.7 
79.0 
72.0 

GO.  4 

04.4 

79.7 

75.5 

81.0 

i 

for  four  weeks • 

77.9 

76.92 

80.02 

72L02 

75.15 

barometer  had  a  low  average  for  September,  1872,  at  Toronto— 
7,  against  29.7200  of  the  same  month  in  1871.  Its  range,  too,  was 
.728,  against  0.799  in  September,  1871.    The  average  heights  of 

ometer,  at  Toronto,  in  June,  July,  and  August,  1871,  were  re- 
rely  29.5431,  29.5552,  and  29.6780. 

le, — It  has  been  strongly  contended  that  this  agent  is  in  excess  in 
nosphere  during  epidemics  of  influenza.  Since  Shouleim  placed 
it  for  an  hour  in  an  atmosphere  artiflcially  charged  with  ozone, 
und  a  resulting  inflammation  of  the  mucous  membranes,  and  death 

subject  a  few  hours  later,  the  potency  of  this  agent  in  causing 
iza  has  been  largely  assumed.    Additional  weight  was  given  to 

)ry  by  the  observations  of  BoBckel,  of  Strasburg,  who  found 

Li     cess  of  ozone  in  the  atmosphere,  if  associated  with  cold  east 

t  winds,  or  snow,  was  capable  of  inducing  inflammation  of  the 

^cs.    Boeckel  further  found  that  when  he  compelled  animals 

uustrongly  ozonizedair,lobularpneumoniawasproduced.  (Levy.) 

'e  is  no  evidence  that  the  catarrhs  and  pneumonias  thus  pro- 
Te  capable  of  extending  and  assuming  the  character  of  an  epi- 
It  is  found,  indeed,  that  ozone  does  not  exist  in  an  atmosphere 

with  organic  impurities,  the  product  of  putrid  decomposition,  or 
mal  respiration.  BOrigny  could  find  no  indication  of  the  presence 
ne  in  the  surgical,  fever,  and  venereal  wards  of  the  military  hos- 
it  Versailles^  though  it  was  abundant  in  the  court-yard  of  the 
Ed.  James  found  a  great  deficiency  in  the  military  hospital  at 
,  as  compared  with  the  garden  of  the  hospital.  Bceckel  found 
t)undance  on  the  platform  of  the  cathedral  at  Strasburg  during 
3valence  of  cholera  in  that  city ;  but  he  rarely  found  a  trace  in 
reets  of  the  town.  He  further  asserts,  as  the  result  of  his  ob- 
Lons,  that  in  air  charged  with  paludal  emanations  ozone  is  not 
jed.  He  was  moreover  unable  to  develop  ozone  to  any  extent  in 
5ra  ward. 

these  are  precisely  the  conditions  in  which  influenza  assumes  its 
St  severity  and  shows  the  highest  death-rate.  In  the  large  cities, 
the  air  contains  an  excess  of  carbonic  acid,  given  off  by  fires  and 
[  lungs,  and  an  abundance  of  organic  matter,  the  products  of 
and  decay  in  organized  bodies,  this  is  unquestionably  the  case, 
ist  in  proportion  to  the  squalor,  the  filth,  the  impurity,  and  the 
e  of  a  proper  hygiene,  so  does  the  affection  prove  more  severe 
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and  fatal.    So  it  is  in  tho  close,  nnventilated,  and  nndraiiu 
ground  stables  of  cities,  with  air  loaded  to  snffocation  wiui 
ducts  of  respiration  and  putrefaction.    In  these  the  mor      ^ 
far  in  excess  of  that  of  the  horses  in  the  better-appointed 
the  country.    A  review  of  the  whole  sabject  shows  v     '  c 
that  an  excess  of  ozone  in  the  atmosphere  cannot  bo       sej 
one  cause,  or  the  main  cause,  of  influenza. 

Again,  it  is  difiicnlt  to  estimate  the  amomit  of  ozone  in  t     ur. 
trons  acid,  which  often  exists  in  great  amount  near  the  sun;     o 
earth,  which,  like  ozone,  is  produced  in  large  quantities  dm 
dor-storms,  and  like  it  decomposes  organic  matter  in  the  air, 
cisely  the  same  reaction  with  ozone  on  iodized  starch  papers. 
moreover,  is  always  present  in  larger  amoant  at  the  higher  alt 
but  influenza  shows  no  such  predilection  for  the  hills.    It 
other  hand,  during  the  recent  epizootic,  shown  a  decided 
the  valleys,  along  which  run  the  great  railroad-tracks,  as  ev 
earlier  debnt  in  such  places.    Again,  the  amount  of  ozone  ^ 
stantly  on  the  sea-shore  from  the  great  evaporation  and  the  ever 
ing  condition  of  the  electricity,  and  a  sea-side  residence  has  be 
ingly  advised  as  a  safegnard  against  the  evil  effects  of  on 

But  the  recent  epizootic  had  its  origin  near  the  border  oi  a 
and  has  in  the  main  prevailed  earlier  and  more  severely  in 
towns  on  the  Atlantic  sea-board  than  in  inhind  districts.    Ase 
may  be  mentioned  New  York,  Brooklyn,  Jersey  City,  and  '. 
tacked  on  or  about  October  22 ;  Portland,  Maine,  Newport,  Rhone 
and  New  Uaven,  Connecticut,  October  23 ;  Portsmouth,  Vii     i 
ber  1 :   and  Charleston,  South  Carolina,  November  2 


Dropsies  <ind  other  dangerous  complications  were  also  very  p 
in  these  searboard  cities. 

Through  the  favor  of  Professor  Kedzie,  of  the  Michigan  S 
cultural  College,  I  am  enabled  to  present  tho  following  letter, 
ing  his  observations  on  the  amount  of  atmospheric  ozone  h 
during  the  prevalence  of  tho  disease : 

MiCTiiOAN  State  AamcuLTURAi.  Colu    r. 
Chemical  Department,  Lansing,  Dec      « 

Drau  Sn: :  Your  favor  of  11th  instant,  astking  information  in  re|       >  ml 
of  atnioHpberic  ozono  observed  at  thifl  place  in  connection  with  the  ^ 
is  ro(>eivo(l,  and  it  gives  mo  great  plcasnro  to  comply  with  yonr  reqamw. 

Tlio  obKor  vat  ions  on  atmospboric  ozono  have  been  taken  at  this  coUepn 
two  years — a  narrow  ground  for  any  broad  goneralizationR.    The  ob 
taken  twice  a  day,  viz,  from  7  a.  ni.  to  2  p.  m.,  the  day  observations;  anu  a 
to  7  n.  ni.,  night  observations.    They  are  taken  by  oxpoRing  a  slip  of  Soboi 
pa])er  (moistened)  to  tho  air  in  a  shady  i)laee,  but  freely  exposed  to  the 
close  of  tho  observation  tho  paper  is  again  moistened  with  distilled  vw 
pared  with  tho  scale.    Tho  scale  han  for  its  extremes  tho  slightest  ]       6j 
of  pur])le,  which  is  marke<l  1,  and  tho  deepest  purple- bine  oharaotex        i4u 
starch,  marked  10,  tho  space  between  1  and  10  being  toned  to  give  t 

scale.    Thc^  place  of  observation  is  such  as  gives  pure  country  air.    TUw  u 
vat  Ions  give  a  larger  amount  of  ozono  for  two  reasons :  Ist,  the  greater 
a!id  *2df  the  larger  amount  of  atmospheric  moisture. 

Immediately  pn^ceding  the  epizootic,  a  marked  increase  of  ozone  wait  < 
marked  as  10  call  special  attention  to  the  fact.    During  September  the  i 
of  ozono  by  day  was  1.40,  and  by  night  1.80;  for  October,  1,93  liy  ^nj, 
night,  with'a  rapid  iiicrvanc  during  ihc  laat  ihrev  daifs  of  the  month.    Eoily  «i> 
the  disease  madi^  its  ni)pearauce,  and  during  this  month  theaverange  ox  01 
^^  4.G0,  and  by  night  (1.17.    The  average  of  Deccml)er  to  this  date  is  &£6  '"- 
night.    A  comx):u'ison  of  tho  amount  of  ozono  during  corresponding  pe 
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follows :  September,  by  day  1.58,  by  nieht  2.65 ;  October,  by  day,  1.G4,  by  nifi^bt 
'V  f  No\'eiiiber,  3.70  by  day,  and  4.0G  by  nigbt ;  December  to  tbe  16tb  instant,  by  day, 
^1,  and  by  nigbt  3.16.  Tbe  excess  of  ozone  for  November,  1872,  over  November,  1871, 
.SO  by  day  and  2.11  by  nicbt ;  and  for  corresponding  periods  of  December,  1872,  over 
bv^oember,  1871,  is,  by  day,  8.€&,  and  by  night,  3.50. 
The  disease  is  rapidly  cloeing  up  business  here,  apparently  for  want  of  raw  material. 
Very  respectfully,  yours,  dec, 

R.  C.  KEDZIE. 
Professor  Law. 

In  Tiew  of  tliis  extraonlinary  excess  of  ozone  at  Lansing  during  tbe 

nflnenza  period,  it  is  mnch  to  be  regretted  tbat  comparative  observa- 

ions  are  not  obtainable  from  all  partis  of  the  continent.  That  the  ozone 

las  been  generally  in  excess  is  possible,  and  that  it  lays  the  system 

»pen  to  the  attack  of  the  specific  poison  is  not  at  all  unreasonable,  but 

^  cannot  be  looked  upon  as  the  one  and  essential  cause  of  the  disease. 

^  it  were,  why  has  the  soliped  been  the  only  victim,  since  man  has 

en  shared  the  calamity  on  previous  occasions  f    And,  above  all,  why 

the  disease  in  every  instance  pursued  a  regular  progress  over  the 

id  in  keeping  with  the  facilities  for  rapid  transit  f    The  proofs  of 

sontagion  furnished  below  entirely  destroy  the  doctrine  of  the  pathoge* 

Lsis  of  the  disease  by  a  general  excess  of  ozone.    If  ozone  is  in  excess 

^erywhere,  and  has  any  connection  with  the  disease,  it  must  either  be 

result  of  the  propagation  of  the  poison,  or  only  an  accessory  cause, 

I3erating  by  weakening  the  system  and  laying  it  oi>en  to  the  attack  of 

poison  which  would  otherwise  remain  powerless. 

Electricity, — No  reports  of  the  state  of  the  atmos))heric  electricity  are 

t)  hand,  but,  like  ozone,  if  potent  at  all,  it  could  only  be  so  in  producing 

Jie  first  case  or  cases.    It  might  be  conceived  of  as  affectingthe  nutrition 

if  the  animal  body,  so  as  to  produce  from  it^  elements  a  morbid  poison 

sapable  of  indefinite  reproduction,  and  of  communicating  the  disease 

Brom  animal  to  animal.    But  to  conceive  of  the  same  electrical  condi- 

bion  spreading  by  slow  and  steadily  advancing  steps  over  the  continent 

For  the  space  of  three  months,  in  all  the  varied  phases  of  altitude  and 

the  opposite ;  of  rain,  snow,  and  fair  weather ;  of  clouds  and  sunshine : 

3f  atmospheric  moisture  and  dryness ;  of  storm  and  calm,  in  city  ana 

30untry,  on  the  inland,  table-land,  and  valley,  and  on  the  sea-shore,  is 

not  in  keeping  with  what  we  know  of  this  agency. 

According  to  Peltier,  the  electricity  of  the  earth  is  always  neffativCy 
ind  that  of  a  dry  atmosphere  positive.  Gay-Lussac  and  Biot  found 
that  the  greater  the  altitude  they  attained  in  a  balloon,  the  stronger 
was  the  positive  electricity.  Becqnerel  and  Breschit  found  no  evidence 
3f  positive  electricity  in  the  six  feet  nearest  to  the  surface  of  the  earth, 
in  close-sheltered  places,  in  the  court-yards  of  houses,  in  the  streets 
of  cities,  or  in  naiTow  valleys.  In  a  calm,  pure  atmosphere  the  elec- 
tricity is  uniformly  disseminated,  and  therefore  little  marked,  but  with 
n  lowering  of  temperature  and  the  condensation  of  the  contained 
watery  vajwr  into  more  or  less  dense  clouds,  the  electricity  concen- 
trates itself  around  the  watery  particles  and  leads  to  extensive  dis- 
turbances of  the  equilibrium.  The  action  of  the  earth  renders  these 
clouds  more  negative  in  their  upper  than  in  their  lower  parts. 
Water  falling  in  rain  is  as  often  positive  as  negative ;  falling  as  snow,  it 
Is  i)ositive  four  times  in  every  five.  Slight  rains  do  not  modify  the  at- 
mospheric electricity,  while  heavy  rains  increase  it  positively  or  nega- 
tively. The  approach  of  a  hail-storm  determines  great  inequalities  in 
ihe  electric  tension  of  the  air ;  strong  winds  also  seriously  disturb  the 
jquilibrium.  It  has  been  stated  that  rains  occurring  during  south, 
K>utheast,  and  southwest  winds  are  mostly  negative,  while  those  with 
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north,  northeast,  and  northwest  winds  are  more  fiDeqoenfly 
(Levy.)    Setting  aside  the  regular  diurnal  variatious,  it  follomi 
the  same  latitude — ^location — ^the  proximity  of  trees  or  buildiiigs, 
•and  direction  of  the  prevailing  winds,  the  existence  or  non-ex 
clouds,  and  the  occurrence  of  heavy  rain,  hail^  or  snow,  n 
the  jitmospheric  electricity.     Some  approximation  to  the  ekec 
tnrbance  might,  therefore,  be  attained  by  noting  some  of  th 
tions  during  the  month.    The  resultant  direction  of  the  vii 
Se])tember,  1872,  at  Toronto  was  north  79^  west^  and  in  bev 
1871,  north  74P  west.    The  mean  velocity  for  the  month 
miles  per  hour  in  1872,  and  5.50  miles  per  hoar  in  1871.    The  nuu 
velocity  in  September,  1872,  was  twenty-nine  miles ;  in  1871,  ti 
six  miles.    In  September,  1872,  twenty  days  had  each  a  less  avi 
than  six  miles  per  hour,  while  ten  days  each  averaged  fit>m  sixti 
miles.    In  September,  1871,  eighteen  days  individually  avei      c 
six  miles  per  hour,  while  twelve  days  had  averages  ranging  1 
to  ten  miles.    Eain  fell  on  sixteen  days  of  the  month  in  J&72, 
duration  of  fall  being  43.4  hours.    It  fell  on  eight  days  in  1871, 
tion  of  fall  being  27.7  hours.    The  observations  made  thrice  < 
September,  1872,  at  Toronto,  report  the  weather  in  twenty-nine 
cloudy,  three  times  hazy,  one  time  foggy,  three  times  tioreatenuig 
times  a  light  rain,  and  one  time  a  heavy  rain.    It  is  twenty-six tiinai 
ported  clear.    It  was  marked  calm  on  twenty-eight  occasioiifl, 
times  calm  and  clear,  fourteen  times  calm  and  cloudy,  and  seven  i 
calm  and  foggy. 

It  is  manSest,  irom  these  data,  that  there  must  have      ten  oc 
ably  more  disturbance  of  the  electrical  tension  durinir  Si  bei 

in  Toronto,  than  during  the  same  month  of  1871,  a       1       iref       v 
thunder  and  lightning  testifies  to  the  same  truth.    Sep     u     %  ±oii 
thunder  or  lightning  on  the  5th,  Gth,  7th,  8th,  12ih,  18tu,  1        2Sd,» 
2Gth,  and  29th.    September,  1871,  had  thunder  reported  on  ue  3d 
thimder  and  lightning  on  the  18th.    I  have  not  before  me  the  re 
the  thunder-storms  at  Toronto  for  the  earlier  months  of  1872,  i 
1871  there  are  but  six  storms  reported  for  July,  six  for  August,  a 
for  June.    Altogetiier,  there  appears  to  be  testimony  to  an  ea  ■ 

an  unusual  amount  of  disturbance  of  the  electrical  equilibriam  in 
tomber,  1872 ;  but  whether  this  is  sufficient  to  account  for  the  O! 
influenza  may  still  be  disputed.    It  is  needless  to  deny  how  i 
beast  often  suffer  during  the  prevalence  of  the  electrical  distoi 
and  especially  just  before  the  bursting  of  a  thunder-storm.    Auu 
sidering  how  the  nuclei  (nutritive  centers)  of  the  different      i     1 
have  their  functions  arrested  or  perverted  by  inflammatot:^  i  ; 

considering  further  the  varied  development  of  many  of  the '.    wesc  or, 
isms,  when  placed  in  different  circumstances,  it  does  not  seem  vecy  i 
tional  to  assume  that  under  varying  conditions  of  electrical  acti 
of  other  attendant  circumstances,  there  may  be  developed  ftom  u 
ultimate  living  particles  of  the  animal  body,  or  from  vegetable  or 
isms,  new  organic  particles,  with  novel  and  pathogenic  pro 
capable  of  multiplying  iudeflnitely  and  disseminating  a  \      ano  ui 
But  there  is  no  evidence  that  this  is  really  the  case.    W  o  nave 
the  coincidence  of  extensive  electrical  disturbances,  and  the  outbx 
the  influenza  of  1872.    With  regard  to  former  epidemics,  Dr.  ] 
says  that  ^'  no  evidence  has  been  collected  which  shows  any  eoi 
with  conditions  of  telluric  magnetism  or  atmospheric  elect    cii<y«  \ 
indeed,  the  peculiar  spread  and  £cequent  localization  of  inftu 
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x>usist6iit  with  general  magnetic  conditions."    And  how  often  do  wo 
thnnder-storms  occurring  day  after  day  for  a  length  of  time  without 
supervention  of  influenza.   It  is  not  at  all  improbable  that  this  elcc- 
'  condition  of  the  atmosphere  had  something  to  do  with  the  develop- 
nt  of  the  epizootic ;  but  in  view  of  all  the  known  facts,  and  of  our 
X     ience  of  the  past^  we  can  only  look  on  it  as  predisposing  the  system 
uie  attack  of  a  poison  which  previously  eidsted,  but  had  remained 
t  for  want  of  a  receptive  subject.    Considering  the  feverish  condi- 
of  the  system  in  times  of  great  electric  tension,  the  amount  of  ozone 
Jting  from  electric  discharges,  and  tiie  known  action  of  ozone  on  the 
liratory  mucous  membrane,  the  doctrine  is  at  least  plausible  that  the 
.sed  condition  and  lowered  vitality  of  this  membrane  at  such  a  time 
a  it  open  to  the  attack  of  the  poison.    But  in  support  of  this  theoiy 
universally  oi)erative,  we  must  assume  either  a  supervention  of  this 
trical  derangement  at  each  place  whenever  an  animal  is  attacked,  or 
ki;  the  reception  of  the  poison  into  the  animal  body  changes  its  char- 
.'  and  intensifies  its  virulence.    This  gradual  march  of  the  electric 
in  over  the  continent  seems  an  extravagant  and  unwarrantable 
imption.    The  acquisition  of  increased  potency  or  virulence,  by  pass- 
through  an  animal  body,  is  not  altogether  incompatible  with  what 
9  know  of  the  varied  development  of  some  of  the  lower  forms  of  life 
different  media. 

it  will  be  observed  that  this  hypothesis  of  the  etiological  importance 

electricity  and  ozone  does  not  touch  the  question  of  the  primary 

r     n  of  the  poison.    It  assumes  the  poison  to  be  already  in  existence, 

LA  tihat  these  agencies  merely  lay  the  system  open  to  receive  it,  as  do 

pure  air,  exhaustion,  unsuitable  food,  and  other  health-depressing 

)s.    Whatever  the  significance  of  the  electrical  disturbances  at 

unto  in  September,  the  fact  ought  to  be  recorded  for  the  guidance 

iiiture  observers. 

Progress  from  east  to  west  or  from  west  to  east — ^The  old  doctrine 

1  that  influenza  always  extended  from  east  to  west,  as  it  had  been 

3atedly  traced  over  Asia  into  and  through  Europe.    The  epidemics 

L  jl781,  1800,  and  1833,  were  remarkable  examples  of  this.    Yet  it  has 

ften  followed  an  opposite  course.    The  epidemic  of  1708  prevailed  in 

nerica  before  it  reached  Europe,  and  Webster  claims  the  same  course 

ir  those  of  1757, 1701,  and  1781.    Gluge,  from  an  induction  of  all  the 

idemics  known  to  have  occurr^  for  three  hundred  years,  concluded 

the  general  course  was  from  west  to  east.    The  recent  equine 

Luenza  has  spread  from  Toronto  in  a  direction  east,  west,  and  south, 

I      indeed  any  conclusions  based  on  the  direction  pursued  by  the 

idy  must  be  given  up. 

K^ontagion. — Is  there  a  specific  contagion  f    This  is  manifestly  a  ques- 

•n  of  vital  importance  with  reference  to  the  influence  of  the  above 

u      id  causes.    If  there  is  a  contagion  which  may  exist  in  the  body  of 

sick  animal,  increase  there,  and  be  the  means  of  communicating  the 

idy  to  an  indefinite  number  of  sound  stock,  all  our  theorizing  on 

uxious  gases  and  putrid  fogs,  inclemencies  and  extreme  vicissitudes 

f  the  weather,  excess  of  ozone,  magnetic  disturbance,  and  the  like, 

ill  be  of  small  account.    Indeed  no  one  of  the  conditions  we  have 

een  considering,  nor  all  of  them  put  together,  can  explain  the  regular 

rogress  of  such  as  the  recent  epizootic,  step  by  step,  fix)m  a  given  point 

origin,  over  the  whole  Atlantic  slope  of  the  continent,  extending 

v^er  a  period  of  three  months,  and  without  being  materially  influenced 

y  locality,  soil,  altitude,  weather,  or  climate,    ^o  such  condition  will 


in  the  city  on  October  1,  and  a  fortnight  later  had  r  d      « 

Quebec.    Before  the  13th  October  it  had  reached  jl      t>iii,  oy 
Balfalo,  and  by  the  17th  Bochester.    By  the  19th  ic  ezii       u 
port,  Ganandaigua,  Geneva,  Syracnae,  and  Albany,  and  a  few  ai 
in  Auburn  and  Utica ;  by  the  22d  it  had  reached  Boston  and  I    r 
sachusetts  J  Lewiston,  Maine ;  and  New  York,  Bro<     yn^  and « 
on  the  23d  it  had  appeared  in  Hartford  and  Ni     jd     ^e     Gi 
Providence  and  Newport,  Rhode  Island ;  Lunenbnrf      v  evi        \ 
gor,  Portland,  and  Augusta,  Maine.    Yet  it  only  r  lu 

the  opposite  side  of  the  Hudson  from  that  occupied  by  i    \: 
vember  1,  and  Cooperstown,  Otsego  County,  New  T<    u 
from  all  railroad  privileges,  on  November  0,  thongh  a 
direct  line  of  the  atmospheric  wave,  had  such  been  tt 
the  disorder.    It  followed,  in  short,  the  course  of  the  K«      : 
and  Hudson  Eiver  Eailroads  and  their  various  connectii 
sparing  the  towns  at  some  distance  from  the  track.    I 
find  it  in  Philadelphia,  Baltimore,   and  Washington  ny 
while  the  places  already  referred  to  in  New  York  w     i 

flintiflrli  fAr  onma   f.imo  rkoaf.   Qii-rt*/\nnriA(1    r^n    oil  a  Kv  n 
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October  31,  and  tho  coanhy  tatho  east  of  it  a  week  or  two  later.  It 
is  needless  to  follow  tliis  snbject  farther.  Iq  the  West  the  same  trath 
is  equally  manifest.  Not  only  do  we  find  a  tendency  to  follow  the  great 
lines  of  fail,  but  in  many  cases  a  temporary  avoidance  of  many  of  the 
small  towns  on  the  track,  whose  commercial  relations  are  less  active, 
and  their  danger  of  infection  correspondingly  small.  * 

It  only  remains  to  be  determined  whether  the  disease  will  spread  in 

new  locality  from  a  newly  imported  sick  animal  as  a  center.  If  it  can 
introdaccd  in  this  way  into  a  new  locsdity,  well  out  of  the  former 

ea  of  the  disease,  and  spread  promptly  from  the  imported  sick  animal 

BUS  a  center,  it  mnst  be  possessed  of  a  specific  oontagium.    Were  the 

body  merely  charged  with  noxious  gases,  with  decomposing  organic 

bter,  or  with  electricity,  it  could  never  become  the  center  for  a  wide 

mosion  of  a  specific  diseas^.    These  agents  would  soon  pass  from  the 

stem  and  lose  their  noxious  qualities  by  diffusion  or  decomposition. 
j.iie  presence  of  the  sick  animal  would  be  no  more  injurious  than  a 
chemical  laboratory,  a  putrid  carcass,  or  an  electric  machine. 

Attention  is  called,  then,  to  the  following  facts :  The  first  cases  in 

Detroit  were  several  sick  horses  brought  ^m  Canada,  about  the  10th 

or  11th  of  October ;  others  were  attacked  in  less  than  two  days,  and 

)  malady  appears  to  have  been  confined  for  nearly  a  week  to  the  two 

»les  into  which  the  Canadian  beasts  were  brought.    The  first  cases 

in  Syracuse  were  in  newly  arrived  Canadian  horses,  and  the  malady 

»read  promptly  in  city  and  country.    The  earliest  cases  which  I  have 

en  able  to  trace  in  Ithaca  were  in  the  livery-stables  of  Mr.  Jackson, 
wno  had  just  returned  from  ranning  a  mare  in  a  more  northern  part  of 
the  State.  In  Pittsburgh  the  disease  first  appeared  in  the  stables  of 
Messrs.  Moreland  &  Mitchell  after  the  arrival  of  five  or  six  horses  from 
New  York,  when  the  epizootic  was  then  at  its  height.  In  every  instance 
It  spread  rapidly  in  the  new  locality.  From  Washington  the  first  note 
of  alarm  was  sounded  on  October  28th,  to  the  effect  that  sick  horses 
had  been  brought  into  the  city  from  the  North,  and  on  November  31  it 
was  reported  to  be  generally  prevalent.  In  Lehigh  County,  Pennsyl- 
vania, the  malady  appeared  about  November  4,  and  spread  like  fire 
riong  the  canal  and  into  the  surrounding  country.  On  November  19  it 
[Krevailed  at  points  in  Giles,  Rutherford,  Maury,  Davidson,  and  Sum- 
ler  Counties,  Tennessee,  which  had  been  recently  visited  by  a  circus, 
k>ming  from  an  infected  locality,  and  while  the  general  district  was 
Sree.  At  Newark,  Delaware,  the  first  case  was  in  a  horse  just  arrived 
rom  Baltimore,  and  others  speedily  followed.  At  Elyria,  Ohio,  it  was 
confined  for  five  days,  and  for  five  days  only,  to  teams  just  back  from 
Cleveland. 

Most  of  these  were  instances  of  the  appearance  of  tho  disease  in  an 
mtirely  new  locality,  far  beyond  tho  limits  of  the  region  formerly  per- 
raded  by  the  disorder,  and  from  such  new  points  the  infection  spread 
^dely  before  the  general  countrj',  or  even  many  of  the  towns  in  tho 
nterval  l)etween  this  and  the  former  diseased  area  were  involved. 

Instances  of  the  same  kind  could  easily  bo  adduced  from  the  history 
)f  former  epizootics.  In  influenza  in  man  similar  observations  have 
Deen  made  by  such  authorities  as  Barker,  Haygarth,  Williams,  I^arkes, 
md  Sir  Thomas  Watson.  Persons  just  arrived  from  an  infected  place 
lave  so  frequently  proved  the  center  for  a  new  diffusion  of  the  poison 
:hat  some  have  attempted  to  trace  all  cases  to  contagion  alone.  • 

It  will  be  objected  to  this  doctrine  that  Hertwig's  inoculations,  and 
3ven  the  transfusion  of  blood  from  a  sick  to  a  healthy  horse,  has  failed 
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to  ti-ausmit  tLc  disease.    In  the  face  of  «ach  teBtimony  as      Cb 
above,  tlio  conclusiveness  of  this  evidence  may  be  safely  deui       an. 
iiidi\~idual    is    not   susceptible.    I  can  point  to  horaea  vmdt 
been  freely  exposed  in  the  streets,  and  have  ev^a  stood  in  tiw 

FiR.  39. 


vacated  by  tho  sick  liorscs,  and  have  yet  complettilye ^ 

ease.    The  argument  fl-ora  transfusion  is  no  more  conolas^  tJ 
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lore  of  the  blood  of  cholera  patients  to  induce  that  disease  in 
ay  men.    It  does  not  disprove  the  existence  of  a  poison,  bat  merely 


Fig  40 


the  Babject  ^as  an  nnsoacepti 

:,  or  that,  the  poison  is  not 
in  the  blood. 

I  of  the  contagion  .—The  exlst- 
91  a  contagion  being  acknowl 
I,  the  qnestion  next  arises  as 
nature.  We  are  left  to  choose 
Ben  two  theories :  First,  that 
1  recognizes  in  fungi  and  other 
iKanisms  the  speofic  poison 
ond,  that  "which  seeks  the 
q;«nic  element  in  the  infinit-  V 

grannies  of  organic  matter,  fonnd  floating  in  the  infecting  atmos- 
I,  as  well  as  in.^e  solids  and  fluids  of  the  animal  body. 
B  first-named  theory  is  open  to  the  objection  that  no  specific  vege- 
ns  have  been  fonnd  in  the  air,  blood,  or  nasal  discharges  daring 
I  ice  of  inflnenza.    Before  the  advent  of  the  recent  epieootic 

L     bjected  the  floating  elements  in  the  air  obtained  in  stables 
DC     to  microscopic  observ'ation,  and  repeated  the  observations 

tuu  affection  was  advancing  to  its  climax.  Spores  wore  foond 
lantly,  of  the  forma  represented  in  Fig.  39,  but  the  same  were 
[  before  and  after  the  arrival  of  the  disease.  The  mncns  &om  a  sick 
's    nose  contained    similar  i''ig-  41. 

s,  and  the  dost  obtained  by 
Dg  a  handfnl  of  hay  taken 
the  interior  of  a  hay-mow, 
the  influenza  had  sobsided, 
jd  them  in  great  abaodance. 
objects  in  the  air  were  ob- 

by  drawing  it  throngh  an  j 

orand  directingthocnnent  /] 
urop  of  glycerine  on  a  glass 

The  mncns  and  blood  ftom  1 

d  horses  were  received  on  a  \ 
de,  and  immediately  cov- 

■X  dnat  from  hay  was  al- 
l  to  [  on  a  glass  slide,  with 
p  01  glycerine,  and  immedi- 
coverSi.  The  objects  shown 
;.  40  were  deposited  on  a  glass 
with  a  drop  of  glycerine,  exposed  for  a  night  in  a  field  near  a  house, 
ppend  the  report  of  observations  conducted  by  Mr.  Taylor,  micro- 
3t  to  the  Department  of  Agricoltore ;  and  another  of  observations 
by  I>r.  Jackson,  Colnmbia,  South  Carolina. 

T  ox   OBHERVATIOSB  DT  THE  MICROSCOPIST  OP  THE  DEPAHTIIEXT  OF  AGlttCUL- 

Cowm  (Siionw  of  JgricalUtre  -■ 

In  accordance  with  joai  instnictions,  I  have  made  a  mictoacopic  osomiuatioD 
mvcos  flowing  from  the  noatiils  of  seTeisl  horses  soffermg  from  the  pTOTailin^ 
jiflnenza. 

lie  4th  instnnt  I  collected  TDQcns  from  the  iiostriUof  five  hor«ra  snlToriiig  from 
ihulf ,  and  sQbmitted  a  portion  of  each  to  a  power  of  nlKmt  TiO  diameters,  wlien 
tiro  field  appeared  covered  with  niiore-liko  germs,  gel.it iiiotis  anil  Bemi-trans- 
Under  a  power  of  ahont  COO  diameters  fhcy  appear  as  disks,  some  of 
.under  fa-vorable  conditions,  may  be  seen  moving  ou  their  cd^ea.  i'crfectond 
ct  cells  wera  combined  in  a  mass.    All  exhibited  doited  markings.    ASei  the 
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to  tlio  coDoIusion  tliAt  tfaey  *i 


duriug  I 


rMtlgfttii 


.J 


c«]Ui  and  normal  n 
fT^lati  nona  eharactor  prerBBt')'  < 
Mcr^-ations,  I  (le«id«a  to  n 
of  the  DiBcus  of  «Mih  bona  » 
of  canitic-potiwb  ibr  ■ev*"! 
toDiperutnro  of  abont   1( 
By  this   pmccw   all  the  w 
(nomiEil  mneiu  and  mneiu 
Holveil.     I  Doxt  added  «qn- 
tlie  solntiou  to  rem' 
iiid,  and  plooed  it  a 

coTTTseoftwouty-ibD 

neared  at  tlie  oottom  of  M^ 
Tlio  alkalies  ivero  remoTed  in  i       ■ 
liy  wublng,  and  in  otbco*  I        -i 
sediment  hy  evapomtion.    1  'h 

eedimeiit  i»  tha  jujieaa  of       •■••  ^ 
vreiB  Bnbmitted  to  Tuio      ■■'^^ft 
niloioMope,  but  tbat  of  tw»it       ■» 
ton  gaYQjienemJlj,  tbn  moBl 
idsulto.    FIR.  41  xepr«      ta         w 
of  the  funDi  ftnd  mnoua  ■ 

Some  pollen  cella  weru  .       ibwi' 
dewTibed,  and  no  laT;g;er  tbk.       ball 


tbti  Bmullcst  pin,  contaiDcd  ivrooty  to  fifty  spoieti  of  fiiii|^. 

My  atlontion  n-cis  next  directed  to  tho  ilcteotion  of  tbo  floating  germ^  if  ■nr.bfc 
stable  ntmoaphcrc  of  the  hiiraes  ofTectciI.    For  tbit  pnriMBe  I  doriMd  tba  BW^ 


plau:   I  tint  prcii&red  a  Tcry  limpid  vamisb,  by  dissolving  one  onnoaafewdw 
nisb  ill  two  pints  of  benzine,  apart  of  which  Ii>oared  over  a  sheet  of  ^aaulff 
inches,  tlio  supertluouH  portion  buinf;  inutnntly  drained  off.     ThoTamiahdril 
>-et  retains  a  HiiDlcicnt  degree  of  odliusivcncsa  to  retain  dust  of  any  Mad  « 
fall  on  it.    Apluteof  glaaa  thUH  prepared  wai 

horses  In  tbo  Do|ia~ ' 

'o  affected  n 


if  any  Modirtlaff 

seenredoveithebeadofoiiQof  Otii 

three  other  borsee  were  Donfined,  aU  «f  ^ 


Jonnrtmeiit  stable, , 

wcro  affected  with  inflnonza.  Tlic  alass  was  placed  horizontally,  witli  vuniih  Hu 
and  about  9  feet  from  the  lluor.  After  tbo  lapso  of  twenty-fonr  bonzs  it  was  RW^ 
cut  into  slides  3  by  1  inch,  and  examined  with  gam  and  glyoerlne  aolntioo.  iitri 
cose  tbo  objects  jiccparcd  for  obscrratiOD  were  covered  witb  tha  aeaal  fbna  flf  ■* 
Yis  43  scopio  discs.    The  ofajeota  bron^i* 

view  in  this  way,ander  tbo  ndmil 
proved  to  bo  very  almilar,  BMuad^* 
those  fonnd  in  the  mnons,  oDiymchW 


Fig.  42  repTosBota  tliefunual 
found  in  tbo  stable  atmospl 
A  second  plate  of  glaaali, 
vamiBhod  as  dcaeribed,  waa  j.     .~' 
center  of  one  of  tbe  la     »  s  i 

tbo  UepartinetLt  gionnua  — 

remain  in  the  open  atuuou         ■' 
four  honra.    Tbe  plate  -waa  t.       a 
slips  1  by  3  inohea  and  e: 
microscope;   bnt  I  failed   _>  . 
Hinglo  fnngi  spore,  or  a  Teoeta 
any  kind.    I  tnlnk  it  probablif 
all  the  fnofp  spores  Ibnnd  in        i 
and  stable  atmOBphere  bad  tl     >  <■ 
tbo  food  provided  for  tbe  L«>     •• 
tonila  cells  may  bare  had  aaeti 
Fig.  43  represents  the  olaaa  o^  ■, 

spboreof  thelawa. 

in  tbo  proportion  of  al 


THOMAS  TAl 


iSSi. 
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MlCBOSCOriC  EXAMINATION  BY  DB.  E.  E.  JACKSON,   OF  COLUMBU,  SOUTH  CAROLINA. 


Examination  of  discharge 
Fig.  44. 


Ist.  A  stabled  horse ;  large  quantity  of  mncns  and  pus. 
wod  tilament«  of  fibrine  and  organized  bodies. 
Horse  passing  on  street ;  thin  dis- 
c       /e:    same    organized    bodies    seen 
tM»«/i       microscope. 

3d.  ^arly  stage;  thin  discharge ;  same 
0(E|ranized  bodies. 

4tii.  Very  thick  discharge;  muchcongh- 
Isg;  no  organisms  apparent. 

5th.  Thin  discharge,  early  stage,  organ- 
ized bodies  in  abundance;  seven  in  one 
field  of  the  instrument. 

6th.  Mule ;  thin  discharge,  numbers  of 
DTganized  bodies,  with  mucus  or  pus. 
7th.  Similar  to  above,  (mule.) 
8th.  Mule ;  thin  discharge,  in  one  field 
of  view  one  very  large  organism ;  in  an- 
other six  of  ordinary  size. 

9th.  Thin  discharge  from  an  ox  exam- 
ined ;  no  organisms. 
lOth.  Uorse;  numerous  organisms. 
11th.  Horse;    thick  discharge;  no  or- 
nhnisifLs. 

rig.  45.       12th.  Horse;  thin  dischar^ro; 
DO  organisms ;  no  motion  visib^. 

In  all  the  cases  were  found  vegetable  spurs  or  hairs  from  grain  or  rough 
food.    Have  seen  similar  organisms  in  stagnant  x>ools  and  in  decomposing 
vegetable  matter.    Microscope  used,  750  magnifying  power. 
Fig.  45  represents  the  vegetable  spores. 


^ 


The  similarity  of  the  spores  seen  by  IVIr.  Taylor  and  myself  will  be 
manifest  to  the  reader.  In  my  case  they  had  the  same  orange-brown 
color  which  he  has  so  well  depicted.  In  my  observations  there  was  no 
opportunity  for  the  growth  of  mycelium,  so  that  the  differences  in  this 
respect  arc  of  no  significance.  The  fact  that  these  germs  were  more 
abundant  in  the  bay  than  in  any  other  medium  testifies  strongly  enough 
as  to  their  true  origin.  Then  the  results  of  Dr.  Jackson's  observations, 
in  showing  an  entirely  different  organization,  would  seem  to  indicate 
that  these  are  merely  different  manifestations  of  vegetable  life  under 
varied  climatic  conditions,  and  are  of  no  significance  in  connection  with 
influenza. 

And  to  this  efiect  is  the  testimony  of  Dr.  J.  J.  Woodward,  of  the 
Medical  Department  of  the  Army,  who  says : 

Within  the  last  few  days  I  have  ooUect^Ml  the  organic  forms  from  a  quantity  of  the 
air  in  a  stable  in  this  city,  in  which  were  a  number  of  sick  horses,  and  submitted  them 
to  the  highest  powers  of  the  microscoi>e^  without  finding  any  which  are  not  usually 
encountered' when  no  epidemic  is  prevailmg,  and  have  also  subjected  the  mucus  dis- 
charge from  the  nostrils  of  several  of  the  horses  to  the  same  examination,  with  like 
negative  results. 

The  other  doctrine  is  the  most  reasonable  one,  and  is  one  which  ap- 
pears to  explain  all  the  X)athological  phenomena.  It  recognizes  in  the 
granules  which  exist  abundantly  in  the  diseased  organs  the  morbid  agent 
capable  of  transmitting  the  disease.  These  granules,  which  are  merely 
microscopical  particles  of  variable  size  and  form,  often  possess  many  of 
the«characters  of  the  ultimate  nutrient  centers,  (nuclei,  germinal  matter 
of  Beale,)  even  to  the  power  of  rapidly  absorbing  coloring  matter,  and 
which  seems  to  imply  a  capacity  to  appropriate  other  material  for  the 
increase  and  multiplication  of  their  substance.  These  nuclei  or  gran- 
ules are  reproduced  with  extraordinary  rapidity  in  the  substance  of  the 
diseased  mucous  membrane  and  at  the  expense  of  the  vital  elements. 
liquid  and  solid,  of  the  body,  so  that  Beale  and  others  have  concluded 
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that  tboy  cither  coiistitated  the  yiralent  principle  or  contained  it  Ye 
nuclei  or  granules  increased  to  an  extraordinary  extent  in  pai 
tons  organs,  the  seat  of  simple  inflammation.    These,  of  con 
be  considered  as  pathogenic.     And  yet  there  is  no  greater  r       i 
assuming  a  similarity  of  developmental  power  in  fkese  nuclear  uiu 
of  a  simple  inflammation,  and  those  of  an  inflaenza  or  rinderp 
for  assuming  equal  powers  of  growth  in  the  nuclei  of  difiTerent  ii 
organs  and  structures.     If  nuclei,  apparently  indistingnishabk 
each  other  in  all  respects  except  their  position, never  fail  to  build  npu 
substance  of  that  -particular  tissue  to  which  they  belong,  the  nndei  o 
bone  invariably  producing  bone ;  those  of  gristle,  gristle :  those  of  fit 
tissue,  flbrous  tissue ;  those  of  muscle,  muscle ;  and  those  of  i    m 
matter,  nervous  matter;  and  if  we  can  ingraft  the  nuclei  of  bone 
other  tissues  so  as  to  build  up  such  textures  in  unusual  sitaatic 
there  any  insuperable  objection  to  the  conclusion  that  one  class  of  i 
morbid  granules  are  harmless,  while  another  class  invariably  dev 
fluenza,  and  that  alone ;  a  third  class  small-pox  and  that  only ;  a  iodic 
class  glanders,  and  nothing  else ;  a  flfth  class,  rinderpest  only :  { 
class  the  contagious  lung-plague  of  cattle,  etc.      The  phj    tuKiii 
has  learned  to  r^lize  that  living  particles,  which  are  almost  iniu] 
mal  in  their  minuteness,  have  characters  as  constant  and  a  poireri 
development  as  certain  and  definite  as  the  genera  of  animals  item  vUd 
they  were  derived.    There  is  no  valid  objection,  therefore,  to  the  themj 
which  recognizes  in  those  products  of  a  specific  disease  the  vimlent  d^ 
ments  by  which  the  affection  is  perpetuated  and  transmitted.    Andtte 
is  the  theory  which  api)ears  at  the  present  time  to  be  most  in  accordaw 
with  the  history  of  influenza. 

In  taking  this  position,  it  is  sought  to  deny  the  conveyance  of  4 
disease  by  atmospheric  means.    The  numerous  instances  of  horses 
ing  been  attacked  in  the  open  fields,  apart  from  all  roads,  and 
other  horses,  and  the  rapid  diffusion  of  the  disease  over  a  cit^v 
trict,  seem  to  imply  the  intervention  of  atmospheric  agency.    *hui 
position  by  no  means  precludes  such  an  agency.    It  only  assumes 
there  is  a  specific  virulent  element,  which  finds  in  the  body  of  a 
tible  animal  the  material  essential  to  its  growth,  its  unlimited  repi 
tioii,  and  extensive  diffusion.    The  air  may  still  be  invoked  as  an 
porUint  medium  through  which  the  dried  and  drying  virus  or  bhj 
(Beale)  may  be  carried  to  long  distances,  and  infect  new  animals 
localities.    It  is  further  in  keeping  with  the  theory  that  the  skin 
clothing  of  human  beings,  and  solid  objects  of  nearly  every  kind, 
become  the  medium  through  which  the  disease  is  conveyed  fix)in 
to  place,  and  will  thus  explain  many  outbreaks  which  woald  othen 
ap])ear  to  be  spontaneous. 

This  theory  further  explains  the  outbreak  on  islands  near  the  short 
simultaneously  with  its  appearance  on  the  mainland,  and  all  well-ai^ 
thenticatcd  cases  of  the  infection  of  the  ships'  crews  at  sea.    33iii8tb 
equine  influenza  is  alleged  to  have  appeared  in  Block  Island,  abontta 
miles  at  sea«  on  the  same  day  that  it  broke  out  on  the  Connecticut  shoie 
^ycTo  it  proved  (which,  however,  has  not  been  attempted)  that  tlien 
had  been  no  recent  communication  between  this  island  and  the  i 
there  would  be  nothing  in  the  fact  to  overthrow  the  position  tak     t 
this  paper.    A  similar  case  is  that  of  the  Stag  frigate,  recorded  by  ^ 
son.    Ill  IS.'),'*  this  ship  was  coming  Up  the  linglish  Channel,  and  irnei 
off  Beechy  Head,  in  Devonshire,  the  wind  blew  strongly  ftom  the 
Jit  2  o'clock,  at  which  time  all  the  men  were  healthy,  (and  it  is  presn 
but  not  aflirmed,  that  there  had  been  no  communication  with  the  Afaonrj 
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half  past  2  forty  men  were  suddenly  attaokcd  with  influenza ;  at  6 

dock  sixty  men  were  ill,  and  by  the  next  day  one  hundred  and  sixty. 
J.       instances  of  Admiral  Kempenfeldt's  and  Lord  Howe's  sifjuadrons, 

lucked  while  cruising  at  difierent  parts  of  the  same  channel,  in  1782, 

ter  they  had  been  from  twenty-two  to  twenty-seven  days  at  sea,  arc 

I  more  diflieult  to  explain.  Indeed,  the  fact  that  a  squadron  had  been 
ttjchnically  a  number  of  days  at  sea  is  no  proof  that  oillcers  and  men 
bad  not  availed  of  their  near  ])roximity  to  pay  frequent  visits  to  the 
shore. 

Pathology. — Influenza  has  been  thouf^ht  to  be  a  simple  catarrhal 
disease,  with  a  special  prostrating;  or  debilitating  tendency,  because  of 
some  unknown  condition  of  the  atmosphere,  or  something  else  vaguely 
referred  to  as  epidemic  influenza.  Some  color  was  lent  to  this  by  the 
irrcgulxur  and  sometimes  dangerous  course  of  the  disease  occurring  during 
an  influenza  epizootic.  But  this  influencing  of  other  diseases  is  common 
to  other  epizootics  the  specific  nature  of  which  is  unquestionable. 
During  the  cholei'a  epidemic,  for  example,  not  only  men  but  animals 
show  a  special  imtability  of  the  digestive  organs  and  tendency  to 
diarrhoea.  In  marshy  regions  nearly  all  other  affections  are  modified  in 
character  and  coui-so  by  the  malarious  poison,  and,  indeed,  the  history 
af  influenza  is  that  of  a  disease  propagated  by  a  specific  poison,  and 

Ivancing  in  the  face  of  all  circumstances  and  obstacles,  and  entirely 
:  lependently  of  those  conditions  which  cause  the  development  of 
catarrhs. 

That  a  specific  poison  exists  is  fairly  established  by  an  impartital  re- 
view of  the  epizootic  of  1872.  But  this  poison  does  not  produce  in  all 
iases  the  same  phenomena.  The  symptoms  of  nasal  catarrh  are  the  most 
constant,  but  they  are  oft^n  slight,  and,  at  an  early  stage  of  the  disease, 
iven  overshadowed  or  superseded  by  those  of  intestinal  catarrh  or 
■beumatism ;  and  if  the  poison  may  thus  localize  itself  in  imusual  situa- 
dons  without  apparent  cause,  hoT^  much  more  likely  if  some  organ,  or 

'Stem  of  organs,  is  already  the  seat  of  disease  and  consequent  weakness 
I       susceptibility. 

xhe  theory  of  the  existence  of  a  fungus,  which  multiplied  in  the 

mosphere,  or  in  the  diseased  body, or  in  both,  has  long  been  a  favorite 

me,  and  would  fully  explain  the  phenomena  of  the  disease  and  its  pro- 

rress.    But  no  such  fungus  haa  been  found,  and  those  found  in  the  more 

orthern  part  of  the  continent  differ  from  those  found  in  the  south. 

Lhey  are  moreover  found  in  great  abundance  in  the  dust  of  fodder,  and 

\  plentifully  after  the  disease  has  long  passed  as  during  its  prevalence. 

Liiis  doctrine  is  therefore  at  present  in  want  of  facts  to  sustain  it.    The 

Illy  other  tenable  hyi>othesis  appears  to  be  that  of  a  true  contagium. 

ir'articles  of  the  living  body  (granules  or  bioplasm)  are  given  oft*  in 

myriads,  are  carried  widely  by  the  ah*,  and  infect  other  animals. 

How,  then,  does  such  poison  operate?  Hertwig's  experiments  seem  to 
•w  that  it  is  not  conveyed  from  animal  to  animal  by  the  transfusion 
ot  blood,  and  cannot  therefore  be  present  in  the  circulating  fluid.  It 
would  follow  that  the  various  nervous,  rheumatic,  and  cardiac  symptoms 
were  produced  by  nervous  sympathy,  owing  to  the  presence  of  the  poison 
on  the  mucous  membranes,  or  by  the  absorption  of  some  noxious  products 
formed  in  the  mucous  membrane  by  reason  of  its  presence.  Yet  this 
fails  to  explain  satisfactorily  the  early  and  profound  prostration  before 
the  poison  could  bedeveloped  to  any  extent  on  the  mucous  membrane,  the 
extreme  weakness  and  inability  for  active  exertion  wliich  remaius  after 
the  animal  has  apparently  recovered,  and  the  liability  to  one  or  other 
of  the  dangerous  complications  which  exhaustion  or  maltreatment  at 
16  A. 
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such  x^criods  is  liable  to  bring  ou.    It  will  be  a  matter  of  sincere  ng 
if  the  trausfusioii  and  iuoculatiou  experiments  are  not  pot  toai 
test  before  the  epizootic  shall  have  disappeared*     At  present 
tioii  cannot  be  delinitely  answered  as  to  whether  the  poison  is  re 
into  the  blood  and  acts  directly'  on  the  difierent  organs^  or  isco 
to  the  mucous  lueinbraues  and  aliects  the  other  parts  of  thesystfO! 
directly. 

The  state  of  the  blood  and  of  the  tissues  aiiected  throws  little  Ii|^i 
this  subject.    The  respiratory  mucous  membrane,  as  in  simple  m 
rhal  inflammation,  is  tbe  seat  of  congestion  and   blood  stasis,  witho 
dation,  cloudiness,  and  softening  of  the  membrane,  and  an  es 
production  of  granular  matter  and  cells  of  mucus  and  pus.   Bnt  il 
at  the  same  time  a  great  tendency  to  assume  the  deeper  shades oin 
and  presents  in  many  cases  iKtecliUv  as  indications  of  the  i»es6D0( 
some  potent  blood  poison,  or  at  least  of  a  highly  Impure  and  <        i 
condition  of  the  blood.   TLe  inHammatiou  of  the  I  ungs,  too,  is  mi 
rather  by  that  semiliquid  intiltratiou  wliich  charaeterizes  thee 
lung  fever  of  cattle  than  the  iirm  consolidation  of  a  strong  type  oii 
mation.    The  blood  in  the  early  stages  contains  an  excess  of  fib 
coagulates  with  a  large  amount  of  buify  coat,  and  a  cupped  su     , 
in  simple  inflammatory  aft'ectious.   Later,  however,  and  espi       yntl 
most  malignant  and  fatal  case,  it  becomes  diffluent,  and  a 
incoagidable,  as  is  seen  in  cases  wherein  a  potent  and  destmcu^is 
has  been  present,  and  in  the  advanced  stages  of  deadly  fevers, 
the  blood  is  in  a  highly  impure  and  disorganized  condition.    It  m 
easy  to  explain  the  morbid  phenomena  without  assuming  the 
of  a  poison  in  the  blood,  and  it  is  still  possible  that  there  ^ 
source  of  fallacy  in  the  tranfusion  experiments ;  but  here  the 
must  be  left  in  Jinticipation  of  further  developments. 

Treatment. — All  debilitating  or  depressing  treatment  mn     h 
ulously  avoided.    Bleeding,  purging,  severe  action  on  the  kii       « 
pressing  sedatives  and  violent  blistering  are  alike  to        dep 
In  the  regular  and  incomplicated  form  of  the  disease,  m      f 
recover  under  good  nursing  and  fresh  air,  and  iudepen     iflym 
medicinal  agents.    Place  the  patient  in  a  cool,  dry,  well-veni 
well-littered  box;  clothe  him  comfortably,  so  as  to  avoid  all  ten< 
chill,  bandage  his  legs  loosely,  and  change  the  clothes,  and  cnnyai 
the  skin  twice  or  thrice  a  day ;  keep  quiet  and  still,  although 
a  little  exercise  in  hand,  in  the  shelter  and  sunshine,  will  be 
benelicial  than  otherwise.    Feed  on  bran  mashes,  boiled  oats  or 
turnips,  carrots,  or  other  roots,  in  small  quantities,  and  often,  ac 
to  clog  the  appetite,  and  supply  at  frequent  intervals  a  quart  or 
water,  nearly  cold,  or  cold  oatmeal  or  linseed  grneh 

It  is  important  to  favor  depuration  of  the  blood  by  mode 
never  excessive  action  of  the  kidneys  or  bowels.     Oostive 
oftentimes  be  best  met  by  abundant  and  frequent  injections  u& 
blood  warm,  (three  or  four  quarts  at  a  time,)  or  by  one-half  p 
molasses,  or  three  ounces  of  sulphate  of  soda  added  to  the  * 

laxative  is  absolutely  necessary,  it  should  rarely  exceed  one-uu 
ordinary  dose,  on  account  of  the  dangerous  susceptibility  of  i 
organs."  The  author  has  seen  a  large  Percherou  die  of  sap<    )uii 
alter  taking  but  three  drachms  of  Cape  aloes.    During  the  lec 
tation  an  instance  came  under  his  notice  in  which  half  a  pint  of  i 
oil  came  nigh  proving  fatal.    This  susceptibility  of  the  digestive  o 
however,  varies  widely  in  different  epizootics,  and  in  some  mild 
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iKOves  highly  benelicial,  yet  their  possible  danger  should  always  bo 
ireseut  to  the  mind. 

Mild  febrifuge  diuretics  may  bo  used  with  advantage.  Spirits  of 
litrous  ether,  in  half-ounce  doses,  may  be  given  twice  a  day,  or  liquor 
)f  the  acetate  of  ammonia,  in  ounce  doses,  four  times  a  day  in  the 

iter  gruel  drank.    If  tho  fever  runs  high,  or  effusions  threaten  to  take 

ice,  these  may  be  increased  as  far  as  the  strength  will  allow,  but 
iiways  with  the  greatest  caution  and  judgment. 

When  {'?.o  <»ough  proves  especially  violent  and  painful,  the  addition 
)f  anodynes,  such  as  belladonna  and  camphor,  is  advisable.  A  drachm 
)f  each  mny  be  added  to  tho  diuretics  already  advised. 

The  cough  may  be  further  relieved,  and  the  relaxation  of  the  mucous 
nenibranes  and  the  appearance  of  the  discharge  hastened,  by  causing 
ho  animal  to  inhale  warm  water  vaiwr  several  times  a  day,  for  an  hour 
it  a  time.  This  is  most  conveniently  done  by  saturating  chaff  bran  or 
ither  simple  agent  with  boiling  water,  placing  it  in  a  nose-bag,  which  is 
hen  hung  on  the  patient's  nose  by  means  of  a  strap  crossing  behind 
ho  ears.  This  proves  especially  beneficial,  as  the  moderation  of  the 
ever  is  usually  a  concomitant  of  tho  appearance  of  the  discharge, 
^turning  a  pinch  of  Howers  of  sulphur,  more  or  less,  according  to  the 

ee  and  nature  of  the  building,  so  as  to  impregnate  tho  air  to  an  ex- 
ent  just  short  of  causing  irritation  and  coughing,  has  a  very  soothing 
nd  beneficial  effect  on  the  mucous  membrane.  It  is  best  done  by  lay- 
Qg  a  piece  of  paper  bearing  tho  sulphur  on  a  shovel,  and  setting  lire  to 
b.  It  is  superfluous,  i)erhaps,  to  say  that  it  must  bo  dono  behind  the 
lent,  and  not  beneath  his  nose.    Tho  fumes  of  vinegar  from  a  red- 

n,  brick,  of  burning  leather,  and  tho  like,  are  cruelly  irritating,  and 

^asionally  induce  fatal  results. 

Counter-irritants  are  often  useful  from  the  first.  If,  however,  inflam- 
mation and  sore  throat  seem  extreme,  a  poultice  may  be  tidvantage- 

sly  applied  for  a  day  previously,  or  tho  throat  may  be  well  fomented 
nth  warm  water  for  an  hour  and  then  wrapped  in  a  sheepskin  with 
he  wool  turned  inward.  When,  however,  there  appears  little  danger 
»f  even  temporarily  aggravating  tho  local  inflammation,  tho  throat  or 

lest,  where  the  disease  has  been  localized,  it  may  be  well  rubbed  with 
I  thin  pulp  made  of  tho  best  ground  mustard  and  tepid  water,  and  then 
jovered  up.    This  may  be  replaced  by  tho  soap  liniment,  made  with  six 

nces  of  soap,  three  of  camphor,  and  a  pint,  each,  of  proof-spirit 

[tior,  ammonia,  and  linseed  oil.    This  liniment  may  bo  applied  repeat- 

iy  at  short  intervals  and  well  rubbed  in.  If  a  more  active  blister  is 
ranted  an  ointment  may  be  used  composed  of  a  drachm  and  a  half  of 
M)wdered  cantharides,  a  scruple  of  camphor,  ten  drops  of  spirits  of 
vine,  and  an  ounce  of  lanl.  Tho  hair  should  bo  cut  ott*  and  tho  oint- 
nent  well  rubbed  in,  in  a  direction  contrary  to  that  of  the  hair.  After 
t  has  acted,  tho  skin  should  bo  kept  soft  and  pliant  by  rubbing  it  with 
'resh  lard.  Oil  of  turpentine,  which  ha«  been  largely  used  as  a  counter 
rritant  during  the  present  epizootic,  is  only  objectionable  on  the  ground 
)f  its  causing  so  much  local  irritation  without  blistering  as  to  drive 
M)me  excitable  horses  to  distraction. 

In  using  any  ono  of  these  counter-irritants  it  is  best  to  apply  them 
)ver  a  limited  space  only,  not  exceeding  the  bounds  of  the  iuflamma 
:or3'  action,  as  wo  can  thus  secure  the  best  results  from  the  intimate 
lervous  sympathy  existing  between  the  deeper-seated  organ  and  the 
ikin  which  covers  the  corresponding  part  of  the  surface,  and  at  the  same 
ime  avoid  the  depressing  and  debilitating  effects  of  a  blister.    For 
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tbis  rcasou  a  careful  examination,  of  tho  cljiest  cspedallj, 
always  be  made  before  making  such  an  application. 

As  the  mouth  becomes  cooler  and  more  moisty  and  the  pulse 
and  less  frequent,  a  more  stimulating  treatment  is  desirable.  A 
two  drachms  each  of  gentian,  x)owdered  cinchona,  niter  and 
niac,  may  be  given  night  and  morning,  or  if  the  debility  is  mss 
the  last-named  agent  may  bo  replaced  by  four  drachms  of 
ate  of  ammonia  made  into  a  bolus,  with  linseed  niead|  or  dissoh^NB 
half  pint  of  water,  and  repeated  three  or  foar  times  a  da^.  Ii 
marked  by  a  daily  remission,  I  have  found  a  dose  of  30  grains  of; 
ate  of  quiuia  to  prove  effectual  in  preventing  the  paroxysm,  if  gi 
hour  or  two  before  the  period  when  it  was  in  the  habit  of  apu 

During  convalescence  gentian,  cinchona,  and  other  toni 
sirable,  with  alcoholic,  ammoniacal,  orother  stimulants,  if  thereu 
debility  or  i^rostratiou.    The  diet  should  be  tempting  and 
supplied  often,  fresh  and  frequently  varied,  and  care  shonlu  ue 
at  all  times  to  counteract  any  sudden  suppression  of  the  » 
the  bowels  or  kidneys,  or  even  the  nasal  discharge.     In  this  c 
I  may  mention  the  statement  of  Mr.  Murray,  of  Detroit,  thai  mi 
cases'of  dropsy  that  came  under  his  notice  occurred  in  ftnin 
had  taken  for  a  few  days  "  condition  powders,''  consisting  m 
sulphate  of  iron,  and  had  had  the  nassd  discharge  suddenly  dnrn 
Improvement  followed  promptly  on  the  withholding  of  the  p 
soliciting  the  action  of  the  kidneys  and  bowels. 

Should  the  prostration  become  extreme,  stimulants  most  be  i 
to  even  more  frequently  than  is  recommended  above;  five,  ore 
times  a  day.    In  some  instances,  however,  the  system  set 
power  of  reaction,  and  almost  the  only  remaining  hope  lies  m 
fusion  of  blood  from  the  veins  of  a  healthy  animal  to  those  oi 
The  blood  may  be  obtained  from  a  healthy  horse,  or  more  con 
from  oxen  or  sheep  intended  for  slaughter.    It  may      >  t 
through  an  elastic  tube  without  exposure  to  the  air,  or  it  u       ui 
off  into  a  vessel  and  thence  ti'anslerred  to  the  veins  of  i    o 
unchanged  or  defibrinated. 

The  first-named  mode,  which  was  practiced  by  the  late  Mr.  ]      i 
Dublin,  is  in  many  respects  the  most  convenient.    The  i     i 
furnish  himself  with  a  caoutchouc  tube  about  a  yard  ana 
and  with  a  silver  tube  four  inches  long,  and  a  third  of  an  inuu  m  > 
ter,  fitted  into  each  end.    The  jugular  veins  of  the  two  animah ; 
opened  with  fieam  or  lancet,  the  pressure  being  maintained  1 
orifice  so  as  to  obviate  the  entrance  of  air  into  the  vein  and  to 
the  introduction  of  the  tube.    The  tube  having  been  filled  wi 
water,  is  now  inserted  from  below  upward  toward  the  head  into 
ular  of  the  sound  animal,  and  from  above  downward,  toward  i 
into  the  jugular  of  the  sick.    The  middle  of  the  tube  is  passi     m 
a  vessel  containing  water  at  the  temperature  of  the  animal  bouy. 
tube,  hitherto  compressed  between  the  finger  and  thumb,  ia  noiri 
and  the  blood  is  allowed  to  flow  slowly  into  the  system  of  the 
Any  indication  of  nausea  or  vertigo,  turning  up  of  the  upper  lip^  j 
upward  of  the  head,  or  unsteadiness  of  the  limbs,  is  to  be  accep 
warning,  and  the  current  of  blood  must  be  stopped  or  reduced  ano 
animal  has  rallied.    After  a  sufficient  amount  appears  to  have 
transferred,  the  tube  is  withdrawn  and  the  woun^  pinned  up 
ordinary  bleeding.    About  three  quarts  will  usually  be  bor     ,  i 
results  wuU  be  seen  in  increased  firmness  and  fullness  of  the  pi 
more  healthy  hue  of  the  mucous  membranes. 
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lu  the  second  mode  there  is  introduced  into  the  vein  of  the  patient  a 

ibe,  which  is  dilated  at  its  free  end  into  a  funnel  about  an  inch  in  diam- 

1      and  furnished  witii  a  wooden  plug  accurately  fitted  to  the  bore  of 

>  rabe.    A  little  blood  having  been  withdrawn  from  the  sound  animal 

0  a  dish  standing  in  water  of  the  temperature  of  the  body,  and  the 
umel  having  been  quickly  filled,  the  plug  is  pulled  out  and  the  blood 
Uowed  to  flow  in.    Before  the  funnel  is  quite  empty,  the  plug  is  again 

•ted,  the  funnel  refilled,  and  the  process  repeated.    In  this  way  all 
inger  of  the  introduction  of  air  is  obviated. 

The  third  mode  differs  from  the  second  only  in  the  removal  of  the 
brine  from  the  blood.    The  blood  having  been  received  into  a  vessel 
;  in  another  containing  warm  water,  is  whipped  with  a  bunch  of  twigs 
il  all  the  fibrine  has  been  coagulated  and  withdrawn,  after  which  the 
d  is  transferred  into  the  vein  of  the  sick  animal  with  the  same  pre- 
ions  as  by  the  second  mode.    The  loss  of  the  fibrine  is  of  no  mo- 
lt, and  the  defibrinated  blood  is  found  to  be  equally  restorative  with 

1  pure  blood. 

'£he  main  dangers  to  be  guarded  against  are  the  entrance  of  air  into 
he  circulation,  the  introduction  of  clots  of  fibrine,  which  by  blocking 
e  vessels  would  produce  local  inflammation  and  abscess,  and  the  too 
pid  transfusion  which  leads  to  vertigo  and  fatal  fainting. 
If  the  abdominal  organs  are  especially  involved  the  counter-irritant  is 
be  applied  over  the  region  of  the  liver,  bowels,  or  kidneys,  as  the 
\  may  demand.    With  yellow  or  brownish  appearance  of  the  mucous 
euibranes  and  tenderness  over  the  short  ribs,  this  point  should  be  so- 
bed  for  its  application.    With  general  tenderness  of  the  abdomen, 
cky  pains,  frequent  8tr9ining,  and  the  passage  of  a  white,  thick 
ucns  forming  a  pellicle  over  the  dung,  or  collected  in  masses,  it  should 
>plied  generally  to  the  surface  of  the  belly.    K  there  is  tenderness 
relling  of  the  loins,  stiffiiess  of  the  hind  limbs,  frequent  straining, 
uo  pai      ;e  of  water  in  small  quantities  and  highly  colored,  and  above 
1  if  tiie  urine  contains  microscopic  fibrinous  casts,  it  should  be  applied 
>ver  the  loins.    In  the  last  case  it  may  be  preceded  by  a  bag  of  hot 
added  bran,  or  a  fresh  sheep-s^  with  the  fleshy  side  turned  in. 
The  shivering,  which  usually  attends  the  onset  of  such  complications, 
vy  be  counteracted  by  friction  to  the  skin,  clothing,  a  warm  drink  con- 
ning a  stimulant — ^four  drachms  carbonate  of  ammonia — and  injec- 
It    s  of  warm  water  or  well-boiled  gruel,  given  to  the  extent  of  three 
>r  lour  quarts  at  a  time,  and  repeated  every  hour  until  shivering  ceases. 
In  cases  affecting  the  liver  or  bowels,  I  have  found  excellent  results 
ix)m  guarded  laxatives.    Two,  three,  or  even  four  drachms  of  aloes  in 
lifferent  cases,  with  a  drachm  of  gentian,  and  thirty  drops  of  hydrocy- 
lic  acid,  or  an  ounce  of  laudanum,  will  usually  promptly  relieve  the 
;ulic,  secure  an  action  of  the  bowels,  and  remove  the  deadly  prostration 
vhich  characterizes  this  tyx>e.    It  has  manifestly  the  effect  of  relieving 
^e  inflamed  surface  by  a  f^  secretion  from  its  turgid  blood-vessels,  of 
benefiting  the  portal  system  and  liver  by  a  direct  local  depletion,  and  of 
eliminating  poisonous  material,  which  was  being  pent  up  to  the  great 
ii\jury  of  the  system  at  large.    little  more  is  wanted  than  the  free  use 
of  demulcents,  such  as  ^ppery  elm,  well-boiled  linseed,  and  the  like, 
eat  care  to  secure  a  continuous  moderate  action  of  the  bowels,  and  a 
uumc  treatment  as  in  other  cases  of  convalescence.    Turpentine  has 
been  strongly  recommended  by  some,  and  acts  beneficially  as  a  local 
and  general  stimulant.    An  ounce  of  the  crude  drug,  or  half  an  ounce 
of  the  oil,  may  be  made  into  a  ball  with  linseed  mealf  or  beaten  up  with 
Che  yolks  of  two  eggs,  aud  given  twice  daily. 


The  nervous  symptoms  will  soineliracs  ilemaud  the  applicatiou  ofi 
wet  cloths  to  the  head,  coiiiitei'-irritants  to  tho  sides  of  thenecl 
liml>s,  the  guanled  use  of  laxatives  aiul  diuretics,  with  drachm tl 
bromide  of  potasshiin,  and  if  thf^re  is  great  depression,  ainmoninciis 
ulaiits. 

The  rheumatic  eomphcation  is  to  ho  met  like  ordiuarj'  rhtnimi: 
Liquor  of  the  acetate  of  ammouia  two  ounces,  and  colchicuui  rae  i 
ouuce,  may  be  giveu  twice  a  day,  diluted  in  water :  tonics,  wr.rm  ck 
lag,  the  frequent  application  of  a  hot  Kuioothiogf  iron  over  theaftt^ 
part  of  the  body,  witli  the  intervention  of  a  thin  cover,  and  even 
ter-irritants  are  among  tbe  agents  especially  demanded.  Wlieai 
heart  is  implicated  in  rheumatic  cases  the  same  treatment  is  w 
sary,  but  the  blisters  are  to  be  applied  behind  the  left  elbow. 

AVlien  there  is  r(»ason  to  suspect  the  existence  of  clots  in  the  bti 
alkaline  remedies  are  recommended,  particnlarJy  the  preijaratioa* 
ammonia  and  iodide  of  potassium,  attention  bein^  meanwhile  eiva 
support  the  system  by  tonics  and  stimulants,  and  to  eno 
elimination  of  deleterious  products  from  the  blood.* 

If  dropsical  manifestations  appear  they  mnst  be  treated  accon 
their  apparent  (!aus<\s;  if  disordered  function  of  the  heart  op  kw 
these  must  be  met  by  appropriate  measures ;  and  if  from  weal 
the  circulation,  an  anaemic  or  debilitated  state  of  the  blood 
feet  nutrition,  gentle  action  of  tho  eliminating  organs,  with  »i 
tonics,  a  nourishing  diet,  (embracing  in  son^e  cases  strong  beei  i 
tea,)  or  even  transfusion  of  l)lood,  will  be  ueeessarj. 

Purpura  Uamorrhagica  is  to  bo  met  by  similar  supporting  and 
ing  treatment,  with  the  addition  of  oil  of  turpentine  in  b 
doses,  or  pure  carbolic  acid  in  drachm  doses,  and  cinchona 
ounce  doses,  reiK^ated  thrice  a  day.    The  skin  over  the  engori 
should  be  rubbed  frequently  with  a  solution  of  carbolic  acid,  o 
one  i)art  of  the  acid  to  every  hundred  of  water,  and  a  aim 
should  be  applied  frequently  to  the  sores  when  these  form. 

In  short  the  various  complications  and  scqoilsB  of  simple  ini 
to  be  treated  like  similar  lesions  occurring  independently  of  ii 
tion,  but  with  due  regard  to  the  gi'eat  debility  attending  this  a 
The  great  mr.jorit>'  of  cases  will  recover  without  any  treati 
indeed  many  require  no  medical  treatment,  but  a  certain  nuuii 
demand  the  greatest  care  of  the  educated  medical  attendant 

2Verc»/<o?i.^— Many  have  attemi)ted  to  ward  off  the  disei    )  by 
of  tobacco,  camphor,  vinegar,  tar,  asafa^tida,  &c.,  and 
rationally  by  bromo-cldoralum,  carbolic  acid,  i)crmanganate  ui 
sulphurous  acid,  and  tlie  hyposulphites,  but  in  no  case  wuth 
success. 
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rhe  comparatively  nou-volatile  disinfectauls,  such  as  permanganate  of 
tasli,  chloride  of  lime,  bromo-chloralnm,  and  carbolic  acid,  may  be 
I  1  for  the  solid  structures  of  the  stable,  drains,  manure,  and  the  like, 
ifnile  sulphurous  acid  is  above  all  to  be  commended  for  disinfection  of 
bbo  air.  This  a^^ent,  when  used  frequently  and  in  small  amount,  so  as 
to  bp  non-irritatiuf?,  has  the  double  advantage  of  soothing  and  giving 
tone  to  the  diseased  mucous  membrane,  and  of  destroying  organic  germs, 
Including  perhaps  the  morbific  elements  in  the  respiratory  organs. 


DPt.  CALDWELL'S  ANALYSIS  OF  THE  UEINE. 

The  following  analysis,  conducted  by  my  colleague.  Dr.  Caldwell,  is 
that  of  the  urine  of  a  horse  in  the  last  stages  of  influenza,  and  which 
proved  on  post-mortem  examination  to  have  a  large  clot  occupying  the 
right  ventricle  and  firmly  attached  to  the  lower  surface  of  the  tricuspid 
^ralve. 

The  characters  are  those  of  highly  febrile  urine.    The  acidity  no  doubt 

results  from  the  fact  that  the  animal  had  been  able  to  assimilate  nothing 

for  some  days,  but  was  consuming  his  own  tissues  to  sustain  the  vital 

Functions.    The  density,  1.08,  is  double  that  of  the  healthy  horse's  urine, 

1.04.    The  urea,  4.81  per  cent,  is  at  least  four  times  the  amount  found 

>y  Von  Bibra  in  healthy  equine  urine,  0.83  to  1.24,  and  nearly  double 

ihat  found  by  Dr.  Marcet  in  a  case  of  rinderpest  in  a  cow,  2.472.    The 

extraordinary  waste  of  tissue  necessary  to  produce  this  amount  goes 

5ar  to  explain  the  extreme  weakness  which  cbaraeterizes  the  disease. 

Phis  was  an  extreme  case,  it  is  true,  yet  the  instance  mentioned  in  the 

report  of  two  non-fatal  cases  having  lost  each  7^  pounds  daily,  is  another 

llnstration  of  this  general  tendency  of  the  disease.    The  presence  of 

bnmen  is  but  of  secondary  significance,  as  it  is  a  constant  constituent 

jL  urine  in  pneumonia,  bronchitis,  and  other  inflammatory  affections. 

The  liquid  had  a  sizy  consistency,  as  is  commonly  the  case  in  alba- 

inous  equine  urine,  and  poured  like  a  dense  oil  from  one  vessel  into 

lOther.    I  found  no  specimen  of  influenza  urine  frotn  which  albumen 

iras  entirely  absent,  though  often  only  present  in  traces,  and  in  one  in- 

itance  a  sick  mare,  on  the  day  before  she  died,  passed  it  as  a  solid  mass 

like  a  thin  jelly  and  sti-eaked  with  blood. 

Chkmicvl  Labouatouv,  Cornell  Univeraiiyf  December  24, 1872. 

Dkak  Sir  :  The  fuHowing  aro  tho  results  of  the  cliemical  examination  of  the  sample 
>f  liorse-urino  Uiat  yon  loft  Avitb  me : 

faction Acid. 

)pecitic  gravity 1.08 

Ubnmeu,  percent 0.35 

Jrea,  percent 4.81 

Total  dry  giibstauce,  per  cent 8.5 

Ifth,  iwrcont 1.04 

?hospboric  ncid,  per  cent 0.13 

>IETnOD  or  ANALYSIS. 

Alhnmcn. — This  was  precipitated  l>y  digestion  of  a  weighed  quantity  of  the  urine  at 
10(P  C,  and  the  addition  of  a  drop  or  two  of  aeetic  acid ;  tho  precipitate  was  collected 
>o  a  dried  and  weighed  filter,  washed  with  hot  water,  dried  at  100^  C,  and  weighed. 
Urea. — Tho  albumen  was  precipitated  from  a  weighed  quantity  of  the  urine,  the 
;rato  made  up  to  OOO'^  to  CKK<=  of  this  liquid,  25*^  ot  a  mixture  of  saturated  solutions 
u  baric  nitrate  and  hydrate  added,  and  the  urea  was  estimated  iu  theliltrate  from  the 
irecipitatc  by  these  re-agents,  according  to  Liebig*«  volumetrio  method,  with  a  stan* 
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diird  Kolut  1011  \)f  iiici'curic  nitrate.  As  only  traces  of  chlorine  were  preBent,  iio«BbH 
tion  of  it  Avas  made,  and  no  correction  ol'  the  rcjsnlts  of  Ibo  dctonninatiunof  tbect 
was  nec<!S{>ary  except  for  the  dihition  of  the  solution. 

Total  dry  substance, — This  was  estimated  by  keeping^  a  woi^liod  quantity  of  tbein 
at  ]00^  C.  in  a  tnbe,  while  a  current  of  washed  and  dried  air  ttos  passed  orer  it,s 
afterward  throngh  a  uieasured  quantity  of  standivrd  acid,  in  order  to  absoib  tkei 
monia.  This  operation  was  continued  as  long  as  there  'was  any  loos  of  Treii^  odiI 
])art  of  the  residue  in  tlie  tube;  the  amount  of  ammonia  absorbed  brthe  addik 
then  (estimated  by  the  usual  tituration,  and  the  weight  of  the  same,  cslcnliitodiBa 
bonate,  was  added  to  the  weight  of  the  residue  in  the  tube.  The  amount  of  uas 
was,  however,  very  small. 

The  ash. — A  weighwl  quantity  of  the  urine  was  carefully  charred,  the  ooal  «■« 
hausted   with  distilled  water,  the  aqueous  extract    filtered  oat,  the  coaly  ii 
residue  burned  at  a  red  heat,  its  ash  added  to  the  aqueous  extract,  the  ttooIa  i 
ated  to  dryness,  and  the  residue  gently  ignited. 

rhosphoric  acid, — This  was  estimated  in  a  portion  of  the  filtrate  ftom  the  d 
that  was  prepared  for  the  determination  of  the  urea,  by  the  volumetric  pxoeoi 
a  standarcl  solution  of  uranic  acetate. 

No  sugar  could  be  detected  in  the  urine,  by  digestion  Tvith  Fohling's  acdatiOB. 

Yours,  resiicctfullv,  

G.  C.  CALDWOJ- 
Professor  of  AgricuiiwnH  C*fl 

Professor  Law. 


FISH  CULTURE. 

W\  Setti  Grekx,  liochester,  Xew  TorJc, 
BROOK  TROUT  CULTURE.* 

Ill  this  paper  wc  shall  speak  briefly  of  improvemeuts  made  da 
past  year^  of  the  increase  and  present  aspects  of  the  basiness^  i 
some  hints  for  general  information. 

No  very  great  or  startling  discoveries  have  beeu  made  yii 

science  of  lish  calture.    Still  there  has  been  a  steady  advau 
practice  of  the  art.    !New  methods  have  been  discovered  of  i 
known  facts;  economy  of  time  and  labor  have  been  well  consii 
much  has  been  done  toward  lifting  the  science  &om  the  regi      in  t 
ment  into  that  of  a  paying  business.    The  discovery  most  uui 
has  been  that  of  the  so-called  dry  impregnation,  said  to  have  ut 
(covered  by  a  Ilussian  gentleman,  and  brought  to  the  knowledges 
cicnlturists  in  this  country  by  Mr.  George  Shepard  Page,  of  Nov' 
The  story  of  the  discovery  is  as  follows :  TheBussian  gentleii 
attempted  many  times  to  impregnate  his  eggs  in  the  nsnal  way  • 
to  Ilussian  gentlemen,  failed  in  that  way  to  impregnate  more 
very  small  percentage.    Having  made  numerous  experiments^ 
view  to  a  better  result,  he  arrived  substantially  at  the  following 
elusions : 

First.  That  immediately  upon  its  exudation  into  water,  the       : 
then  ill  a  flabby  state,  commenced  to  absorb  water,  and  with  m% 
present ;  and  that  the  egg  retiuus  its  power  of  absorption  of  the 
nnd  milt  (and  consequent  impregnation)  for  a  period  of  about      \ 
twenty-five  minutes  after  exudation  from  the  flsh,  the  tendency 


^'Tlio  section  on  trout  cnltnro  is  written  in  conjunction  with  A.  S.  ColUna 
partner  jind  successor  at  Caledonia,  New  York.  , 
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imx)ro^uatiou  being  strongest  when  tbe  egg  is  first  exposed,  and  weakest 
boward  the  end  of  the  period. 

Seeond.  Tbe  milt  api)eared  to  be  composed  of  microscopic  anitaial 
forms,  inclosed  or  swimming  in  a  "whitish  fluid.  If  this  fluid  was  re- 
tained in  tbe  form  in  which  it  issued  from  the  fish,  tbe  appearance  of 
life  was  continued  for  a  considerable  period;  but  if  tbe  milt  was  diluted 
ivitb  water  all  signs  of  life  were  destroyed  in  a  very  brief  time.  If,  then, 
l)otli  tbe  (igg^  and  the  milt  could  be  kept  from  contact  with  the  water 
mtil  they  were  mixed  together,  he  thought  the  chances  of  impregnation 
^onld  be  very  much  increased.  Accordingly,  having  taken  his  eggs  first 
^n  a  dr}'  plate,  he  mixed  with  them  the  milt,  and  found  that  nearly  all 
lifl  eggs  were  impregnated.  And  this  process,  or  one  very  nearly  re- 
KombUng  it,  has  been  used  with  great  success  by  the  fish  breeders  of 
;his  country. 

l^ow,  a  few  words  about  this  discovery.  In  the  first  place  there  can 
>e  ill  practice  no  such  thing  as  dry  impregnation ;  because  more  or  less 
^ater  will  always  fall  from  the  fish  into  the  pan  or  plate,  and  it  is  hardly 
practicable  to  wipe  eachjlsh  dry  with  a  towel  before  squeezing.  Second, 
i  quantity  of  eggs,  which  will  cover  the  bottom  of  a  pan  will  absoid 
lo  more  water  from  a  pan  full  of  water  than  from  a  pan  only  one-half, 
)r  one-quarter,  or  one-twentieth  full.  Third,  the  milt  will  die  just  as 
(oou  in  a  little  water  as  in  much,  and,  therefore,  be  no  more  effective. 
Fourth,  the  advantage  which  is  gained  is  simply  this :  That  by  using 
ittle  water  the  animal  forms  are  less  widely  distributed,  and,  therefore, 
lie  chance  of  contact  with  the  eggs  is  increased.  Fifth,  if  the  impreg- 
lation  could  be  made  "  dry'' — that  is,  witiiout  water — ^it  is  only  reasona- 
ble to  suppose  that  the  egg  in  the  absence  of  water  must  imbibe  air,  and 
whether  this  would  be  conducive  to  the  future  well  being  of  the  fish  re- 
nains  to  be  seen.  It  is  now  generally  supposed  that  the  egg  absorbs 
er  and  not  air  or  oxygen  from  the  water.  Sixth,  the  tendency  from 
commencement  has  been  in  our  establishment  to  use  less  and  less 

iter  every  year  for  the  purpose  of  impregnation.  Starting  in  the  first 
I  rs  of  experiment  with  a  pan  full,  the  quantity  has  been  gradually 
'eased,  until  now  barely  sufficieilt  is  used  to  cover  the  eggs.  The 
luieronce  in  impregnation  in  skillful  hands  between  one-quarter  inch 
md  one  and  one-half  inches  of  water  may  amount  to  5  per  cent.  In 
insldllful  bands  it  will  amount  to  very  much  more.  Our  advice  is,  to 
ISO  only  enough  water  to  fairly  cover  tlie  eggs,  and  until  further  experi- 
nents  are  made  not  to  use  less. 

^'afural  impregnation. — Some  years  since  it  was  thought  that  a  uni- 
rersal  panacea  ibr  all  the  ills  of  trout-breeders  had  been  found  in  the 
liscovery  of  a  means  of  natural  impregnation.  The  first  invention  was 
made  by  Mr.  Stephen  11.  Ainsworth,  a  name  well  known  to  and  honored  by 
ill  fish-breeders.  His  invention  was  followed  by  others,  using  the  same 
[)rincii)le,  but  economizing  time  and  labor  to  such  an  extent  that  if  the 
naturally-impregnated  eggs  ha<l  really  been  any  better  than  those  arti- 
[icially  impregnated,  the  system  would  have  been  i)erfect.  Even  now 
there  is  great  diversity  of  opinion  among  trout-breeders,  some  persons 
not  being  willing  to  use  any  but  natundly-impregnated  eggs,  and  others 
making  no  use  of  them  whatever.  We  ourselves  prefer  the  eggs  artifi- 
2ially  impregnated,  lor  several  reasons.  One  reason  is  that  many  more 
?ggs  can  be  impregnated  in  this  way  than  by  the  natural  process.  If 
Miy  one  will  take  the  trouble  to  dig  up  the  eggs  laid  by  wild  trout  in  a 
latural  stream  he  will  find  that  but  a  very  small  proportion  bear  marks 
>f  impregnation,  the  percentage  varying  from  3  to  10  per  cent.  The 
mces  put  down  on  the  Ainsworth  plan  do  mucb  better  than  this,  the 
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proportion  of  e<rffs  inipre.cfiiated  being  perhaps  75  or 80  percent.  Tte 
also,  the  eggs  taken  Troin  the  Aiiiswortli  screens  are  mixed  ivithsedi 
and  fibers  of  woody  matter,  saturated  with  water,  which  are  a  8     i 
great  annoyance ;  and  beside  this,  in  ortler  to  get  all  the  egff. 
pond  full  of  trout  on  the  natural  plan,  the  area  of  screens  8 
three  or  A)ur  tir.v."<  as;  groat  as  the  usual  area  of  race  employed  lorsn 
l)ing  pni;)'>^<''-.    N()v.',  the  chief  elaim  of  those  who  urge  theme 
natura]ly-i::i;iir?:iiat(*d  eggs  is,  that  they  grow  into  hetter,  stronji 
more  hnrdy,  and  more  healthy  iisli  tlian  the  other.     If  this  was  thee 
the  dil!f('ren(!e  oi  percentage  in  impregnation,  &c.,  &c.,  would  nol 
worthy  oi'  coiisideration.    Bui  after  some  years  of  experiment  it 
to  us  ;is  if  the  advantage,  if  any,  was  rather  on  the  side  of  the  an 
cially-t:r:;«-n  cg;gi^,    AVhy  this  should  bo  so  is  a  mystery,  as,theoreti£3l 
natur.iily  imprcguated  ( ggs  should  be  perfect.     We  recomme 
of  natiiial  impregnation  only  to  beginners  in  the  art,  or  fori      n] 
where  it  is  not  convenient  to  take  the  fish  at  i)roper  seasons.  For; 
stance,  the  owner  of  a  trout-stream  may  wish  to  collect  tront-eggs 
the  season,  but  nmy  not  have  leisure  to  attend  to  it  uiore  t 
week,  or  may  not  be  able  to  obtain  the  necessary  assistance,    u 
case  one  of  the  Ainsworth  races  fixed  at  or  near  the  head  of 
would  collect  the  eggs,  and  keei)  them  in  good  order  for  a  w€ 
at  a  time. 

Transportation  of  cg(js. — Great  improvements  have  been  n        b' 
transportation  of  eggs.    The  method  is  the  same  which  Mr-  t*n 
long  ago.    Eggs  to  be  packed  in  tin  boxes  about  three  inches  ovi 
and  one-half,  holding  one  thousand  each,  for  convenience  in  c 
unpacking,  and  arranging.    Moss  to  be  used  for  packing;  m; 
l)eing  on  the  whole  the  most  reliable.    Only  the  softest  moss 
cut  into  half-inch  fibers,  and  well  washed  before  x)ackin^.    \    :^ 
be  used  (for  packing  the  tin  boxes)  in  larger  or  smaller  qu; 
cording  to  the  distance  to  which  the  eggs  are  to  be  sent,  anu      < 
perature  to  which  they  are  to  be  exposed.    Greater  care  is  non 
packing  the  eggs  in  the  moss,  and  for  long  journeys  the  tins 
rounded  by,a  double  wall  of  saw-dust  or  straw,    Thas  packi 
stand  everything  but  great  extremes  of  temperature  or  hanuuiiK. 
the  gi*eatest  improvement  made  in  transportation  is  in  the  fi 
sending  the  eggs  until  they  are  within  three  or  four  weeks  of  j 
The  older  the  Q'^g  the  more  rough  usage  it  will  bear  with 
Eggs  sent  within  four  weeks  of  hatching  generally  arrive  in  goou 
unless  the  temperature  has  been  unexpectedly  high  or  low,  or  th^ 
been  subjected  to  violent  blows  by  careless  handling^. 

Hatch ing  eggs, — In  regard  to  the  apparatus  in  which  eggs  sb 
put  to  hatch,  opinions  are  still  at  variance.    Some  Ush-breedeni 
the  Coste  trays ;  some  use  the  stone-charcoal  trongh,  and  some 
on  slate  beds ;  while  we  still  give  the  preference  ta^ho  old  gravel 
as  being  on  the  whole  the  handiest,  least  expcosi^  and  best.    t« 
it  may  be  of  service  to  give  the  test  we  used  in  oxperimentii         » 
diiferent  sorts  of  hatching  jirrangements.    It  is  well  known  time  ai 
not  imi)regnated  wull  not  die  at  once  if  placed  with  the  others,  1     '» 
last  a  longer  or  shorter  time ;  sometimes  remaining  of  a  nata 
until  after  the  ini])regnated  eggs  of  the  same  ago  have  turned  ii 
Xow  the  test  of  the  value  of  any  hatching  arrangement  is  the        b' 
time  in  which  unimi>regnated  eggs  will  remain  of  a  natural  cu       ' 
they  v/ill  remain  api)arently  good  until  after  the  impregnated  < 
them  of  the  same  age  are  hatched  out,  then  the  arrangement  »  * 
us  near  perfect  as  it  can  be.    It  has  been  insisted  that  th^  < 
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}  were  best^  aud  also  that  eggs  hatched  iu  a  temi>eratare  of  40^  to 
made  the  hardiest  iish.    Our  experiments  thus  far  seem  to  iudieate 

there  is  no  ditl'erenee,  fish  from  eggs  spawned  iu  March  doiug  as 

as  those  from  eggs  spawned  in  October,  aud  Qsg^  hatched  in  50^ 
g  as  well  as  those  hatched  in  35^. 

roulng  yonmj  l,'ouL — This  has  always  been  the  rock  upon  which  new 
nuers  have  been  shipwrecked.  Vei'j'  few  persons  have  Ibund  anyspec- 
lifiiculty  iu  hatching  out  the  eggs  or  in  keeping  the  youuglisli  until 
sac  was  entirely  absorbed.  But  a  very  general  want  of  success  has 
I  felt  in  rearing  the  brook-trout  from  the  age  of  forty-five  days  to 
age  of  three  or  four  months.  There  must  be  some  reason  for  this ; 
IS  see  ii  we  cannot  find  it.    The  failure  must  lie  in  one  or  more  of 

circumstances.    Either  the  eggs  are  not  good  in  the  lirst  place, 

is,  imperfectly  developed,  or  for  some  reason  producing  weakly  fish, 
le  water  in  which  the  exxwriment  is  tried  is  not  adapted  to  the  young 

or  the  food  which  is  commonly  used  is  not  the  proper  food,  or  the 
t  lies  iu  the  person  feeding  them.  Now,  does  the  fault  lie  in  the 
\i    We  have  no  doubt  that  fish  sometimes, irom  a  lack  of  vitality, 

produce  imperfect  eggs,  and  we  have  just  as  little  doubt  that 
greater  j)art  of  such  q^^a  die  before  they  are  many  weeks  old.  A 
may  survive  the  hatching  process  and  absorption  of  the  sac,  but 
p  number  is  exceedingly  smiUl.  Our  reasons  for  this  belief  are  as 
►ws :  First,  we  have  often  taken  the  eggs  from  lish  evidently 
ased,  and  kept  them  in  a  place  separate  from  others.  In  nine  cases 
of  ten  it  was  impossible  to  impregnate  these  eggs  at  all,  and  of 
e  which  were  impregnated  not  one-tenth  would  live  until  the  fish 
ime  plaiidy  visible  to  the  naked  eye,^and  a  still  less  proportion  would 
ive  until  the  sac  was  absorbed.  Then,  again,  if  the  failure  to  raise 
young  fish  lie  in  the  imperfection  of  the  Qggy  we  should  expect 
rery  case  that  some  at  least  of  the  fish  should  be  vigorous  and 
thy,  as  it  is  hardly  possible  that  all  the  eggs  should  be  imperfect, 
eas  it  is  the  general  complaint  of  those  who  fail,  that  all  their  fish 
together,  and  that  they  Cim  raise  none  of  them ;  and,  still  further,  of 
persons  i^eceiving  eggs  from  the  same  batch,  one  will  raise  a  good 
entage  and  the  other  will  raise  none.  Therefore  it  would  seem  to 
hat  the  fault  does  not  lie  in  the  egg  or  in  any  manipulation  thereof, 
her  can  it  be  in  any  large  number  of  cases  that  the  water  is  unfit 
;hem,  because  they"  have  been  raise<l  by  difierent  persons  in  water 
arying  degrees  of  temi>erature  and  imi)regnated  more  variously 
I  minerals  or  salts ;  aud  still  less  can  this  be  true,  because  successes 

failures  have  been  made  in  difierent  seasons  by  the  same  ])erson 
le  siime  waters.  2>either  do  we  believe  that  the  failure  lies  in  the 
ter  of  food,  as  they  have  been  raised  successfully  on  curd  alone,  on 
:  alone,  on  beef-heart  alone,  on  beefsteak  alone,  on  liver  and  curds, 
eart  and  curds,  on  liver  and  sweet  cream,  and  on  all  together.  It 
efore  looks  reusd^nable  to  suppose  that  the  failures  must  be  looked 
u  the  person  feeding  them.  And  this  supposition  is  strengthened 
he  fiu5t  that  some  i)er8ous  never  fail  to  raise  a  crop  and  others  always 
Let  us  look  at  the  facts  in  the  case,  aud  see  what  common  sense 
teach. 

ippose  that  a  man  has  egg^  enough  to  hatch  out  ten  thousand  trout. 
ing  the  period  of  sac  absoq)tion,  if  he  attends  to  the  How  of  water 

does  not  raise  it  too  fast,  he  will  lose  but  iew.  When  the  sac  is 
ly  absorlHid,  and  the  trout  begin  to  come  to  the  surface,  they  must 
eil.  Now  tlie  <|ueation  is  what  substance  to  feed.  Suppose  our 
id  thiuks,  acconliog  to  prevailing  opinion,  that  curd  does  not  con- 
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tain  mitiimcut  ciiougli,  and  ilotcruiiues  to  i'ocil  upon  heart  or  Uvern 
l)ecf.    Ill  order  to  get  this  line  euougli  ho  chops  it  up  with  an  • 
or  with  a  eboppiug-machiue  or  cleaver,  and  feieds  it  to  the  troai. 
is,  ho  throws  it  into  the  water  for  them  to  eat  if  they  are  wil      on 
they  can.    We  can  see  the  trout  eating  greedily,  and  we  alBO  see 
npon  the  bottom  a  large  proportion  of  the  food  which  it  ap: 
trout  reject.    Let  us  take  a  Uttle  of  the  preparation  he  is  fe     ij 
examine  it.    In  most  cases  we  shall  find  that  it  is  compos     oi  a  ki 
very  fine  particles  mixed  ^7ith  a  number  of  lavger  in  the  propo    ftf 
about  one  particle  of  the  fine  to  ten  coarse.     Ab  yonng  animj        ! 
kinds  eat  more  in  proportion  to  their  size  than  older  ones,  m 
expect  the  young  trout  to  eat  voraciously.    One  hundred  moathiQi«n; 
day  for  each  one  would  not  be  perhaps  too  largo  an  estimate.  '    i 
mouthfuls  must  be  no  larger  than  the  size  which  a  little  trout 
veniently  seize  and  swallow,  (for  very  young  trout  less  than 
thirty-second  of  an  inch  in  diameter,)  as  trout  do  not  bite  th 
but  swallow  it  whole.    Then,  in  order  to  give  these  ten  thou 
one  hundred  mouthfuls  each  per  day,  a  quantity  of  liver  must  be  « 
into  one  million  particles,  each  one-thirty-second  of  an  inch  or 
diameter,  and  all  the  larger  pieces  left  in  are  not  only  a  total  1 
so  much  positive  damage,  as  they  tend  to  foul  the  water.    T\ 
reason  of  failure  lies  in  a  lack  of  properly-divided  food,  we  sb* 
judge  Irom  a  comparison  of  the  results  of  feeding  other  fish.    1    iiin 
salmon,  salmon-trout,  white-fish,  and  herring  belong  to  the  same 
of  fish  as  the  brook- trout,  and  the  methods  of  hatching,  feedioji^a. 
are  similar.    Of  these  the  salmon  makes  the  largest  fish  when  1 
is  absorbed,  ^nd  is  the  least  difiicult  to  raise.    The  salmon-tronti: 
in  size,  being  generally  twice  as  large  as  the  young  trout,  and 
cent,  is  not  an  unusual  average  to  raise.    On   the  other  hi 
white-fish  and  herring  make  very  much  smaller  fry  than  the  bioo&-t 
and  wo  have  never  succeeded  in  raising  any  of  them  by  artifidal: 
ing,  and  have  never  heard  of  any  one  who  has  succeeded.    In  aD 
experience  we  have  found  that  he  who  has  had  the  patience 
thoroughly  to  feed  his  trout  has  always  raised  them,  and  all  otuoiB 
failed.    This  extreme  care  and  deUcacy  in  feeding  is  only  reqnir 
ing  a  few  weeks,  as  the  larger  the  trout  grow  the  less  finely  divi 
they  require  their  food.    But  it  is  just  in  those  few  weeks  that 
ures  occur.    Kor  should  the  feeding  be  intermittent,  as  a  day  or      • 
starvation  will  not  add  to  the  general  health  of  the  stock.    Men  i      ori 
better  with  small  farms  than  with  largo  farms,  with  a  few  troub  h 
with  many  trout,  and  the  reasons  are  obvious. 

In  regard  to  the  Mnd  of  food  our  opinion  remains  unchanged,  i 
animal  substance  which  can  be  finely  enough  divided  is  go<     lur  una 
for  the  young,  and  that  probably  a  variety  is  better  than  feediug 
thing  alone. 

Filter's. — ^All  the  water  which  entered  the  hatching-house  used  tc 
))assed  through  a  large  filter.    The  plan  now  generally  adopted  iB 
to  filter  the  water  at  the  entrance,  but  as  it  passes  out  of  the 
trougli  into  the  hatching-troughs.    This  is  accomplished  by 
one  or  more  flannel  screens  laid  under  the  spigot  which       pp 
trough.    The  advantage  of  this  arrangement  is  that  it  is  nei 
to  filter  the  water  used  for  hatching,  and  not  to  clean  two  or  tmce 
of  water  for  the  sake  of  using  one  quarter  inch.    Besides  thiiy  • 
screens  are  more  easily  cleaned,  none  of  the  dirt  is  spilled  in  t      i 
them,  and  enough  of  them  can  do  used  to  thoroughly  clean        ^ 

A  little  sediment  is  also  not  minded  so  much  as  formerly  3 
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como  into  use  a  watering-pot  with  fine  rose-jet  for  the  puri)OSe  ot 

rinkling  and  thus  cleaning  the  eggs  when  sediment  has  been  deposited 

K)n  them.  The  introduction  of  the  watering-pot  into  tjie  hatching- 
aouse  is  due  to  Mr.  Samuel  Wilmot,  sui)erintendent  of  the  Canadian 

ivemment  hatching-establishment.  It  is  most  effective,  however, 
rvhen  the  eggs  are  hatched  out  on  trays.  As  the  method  of  hatching 
HI  trays  is  not  generally  known,  and  is  not,  we  believe,  mentioned  in  ac- 
sessible  books,  it  will  be  briefly  described  here,  as  used  in  the  New  York 
State  hatching-house,  at  Caledonia.  The  troughs  are  made  fourteen 
inches  wide  (inside)  and  six  inches  deep.  Iron-wire  cloth,  of  ten  or 
bwelve  meshes  to  the  inch,  Is  stretched  tightly  upon  wooden  frames, 
nrhose  sides  are  one  inch  wide  by  one-half  inch  deep,  the  screen  being  a 
little  less  than  fourteen  inches  wide,  in  order  to  lit  easily  into  the  trough, 

id  about  two  feet  long.  One-quart«r  inch  strips  are  also  nailed  under 
I      two  long  sides.    The  water  is  raised  nearly  to  the  top  of  the  trough, 

id  four  or  five  of  these  wire  trays  filled  with  eggs  can  be  placed  on  top 

one  another.  No  filter  is  used,  as  more  water  is  required  than  in  the 
lumal  plan,  but  as  soon  as  sediment  settles  on  the  eggs,  an  empty  trough 
is  cleaned  and  the  trays  of  eggs  are  taken  out  one  by  one,  sprinkled 

th  the  watering-pot,  and  set  over,  bright  and  clean,  into  tlie  clean 

ragh.  The  trough  thus  made  empty  is  cleaned  and  filled  from  the 
ct,  &c.    The  only  advantage  of  this  plan  is  that  it  economizes  room 

id  enables  the  eggs  to  be  more  easily  looked  over.  But  for  all  pur- 
poses of  accurate  hatching,  the  old  gravel-beds  are  preferred. 

Experiments  to  he  made. — Accurate  experiments  should  be  made  by 
those  having  means  and  leisure  in  the  following  directions : 

As  to  weight  of  food  given  and  increase  in  weight  of  fish  in  one  year. 

As  to  kind  of  food  which  will  give  best  results. 

As  to  their  relative  increase  in  weight  at  difterent  periods  of  their 
lives. 

As  to  the  average  age  of  a  trout  and  average  period  of  maturity. 

As  to  the  best  age  for  spawning  purposes,  &c. 

Some  eight  years  ago,  we  believe,  Seth  Green's  was  the  only  establish- 
ment in  the  United  States  making  a  business  of  raising  and  selling  fish- 

»ck.    Now  there  are  about  a  dozen  widely-known  farms,  and  some 

mdreds  of  smaller  ones  which  have  attained  only  a  local  reputation. 
ui  these  establishments,  Pennsylvania  has  the  most  in  number,  although 
Qot  the  largest,  Massachusetts  is  probably  next,  while  New  York  boasts 
the  largest  and  most  complete.  A  remarkable  fact  is  the  increase  of  trout- 
breeding  in  the  more  western  States.  Ponds,  &c.,  for  this  purpose  are 
aow  to  be  found  in  Ohio,  Wisconsin,  Michigan,  Illinois,  Indiana,  Ken- 
tucky, Tennessee,  Minnesota,  and  California.  In  fact,  there  is  scarcely  a 
3tate  in  the  Union  into  which  of  late  years  we  have  not  sent  trout  fry  or 

:gs.  This  increase  of  those  practicing  the  art  shows  that  the  practice 
nust  be  successful  to  a  degree  wonderful  for  an  art  so  new.  Trout-culture 
tias  now  been  in  use  for  a  number  of  years,  and  though  there  is  still 
rery  much  to  learn,  yet  great  and  successfol  progress  has  been  made. 

A  few  words  may  be  in  place  as  to  the  present  aspect  of  trout-farming 
IS  a  business.  There  are  now,  so  far  as  a  matter  of  this  kind  can  be  as- 
certained, a  great  many  paying  establishments.  At  any  rate,  many  have 
Tone  into  the  business  and  still  remain  in  the  business,  which  they  would 
not  be  likely  to  do  unless  they  found  it  profitable.  Their  income  is  de- 
rived from  the  sale  of  eggs,  live  fish  for  stock,  and  dead  fish  for  market. 
There  has  been  such  a  demand  for  eggs  and  stock  that  it  has  hitherto 
ilmost  monopolized  the  attention  of  trout-breeders ;  and,  as  it  is  the 
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most  profitable  and  least  laborious  part  of  the  work,  althooghi 
the  most  skill,  all  new  establishments  strive  to  make  it  a  spe      y. 

There  has  been  no  dinnmitiou  of  the  demand  hitherto,  and<      usn 
last  ten  years  every  year  but  one  has  shown  a  marked  incre      j 
business/   There  are  also  ^ood  reasons  why  the  business  shoulu 
to  increase.    Densely-settled  countries  have  a  tendency  to  ecoD 
food-production.    Wlieii  cur  country  was  sparsely  settled,  fish  woe  i 
such  abundance  that  they  had  very  little  or  no  market  \9,lxie,  Asti 
population  increases,  the  supply  of  food,  not  increasing  in  the  t 
the  population,  rises  in  value,  and  must  do  so  as  long  as  thepop 
increases.    Our  country  has  very  many  ban'en  troat*streai  ■ 

to  be  stocked ;  and,  to  do  this  elifectively,  will  require  many  i       i 
business  than  those  now  engaged  in  it.    Then,  again,  these  stiei 
not  only  be  stocked,  but  must  be  kept  stocked.     If  a  large  m       n 
taken  out  every  year  for  niai'ket,  their  place  must  be  sapplied  uyi 
or  the  supply  will  inevitably  fail.    Of  course,  the  extent  of  the 
in  the  futuix)  must  be  a  matter  of  conjecture.     Bnt  it  seems  noi 
established  on  as  firm  a  basis  and  to  have  as  good  prospects  of 
ing  demand  as  any  other. 

it  is  an  encouraging  fact  that  there  is  now  a  greater  dififusior 
knowledge  among  the  community  at  large.    Ten  years  ago  pec 
a  mere  general  idea  of  how  the  thing  was  done,  and  the  knew     ; 
not  easily  to  be  obtained.    !l!»fow,  however,  books  giving  all  1     n( 
tails  can'be  readily  found. 

As  wo  have  very  many  inquiries  as  to  books  on  the  subject,  it^> 
of  service  to  give  the  names  of  promiuent  works :     Domesti      ed 
by  Livingston  Stone,  published  by  J.  R.  Osgood  &  Co.,  Bois 
ciiusetts;  Practical  Trout-Culture,  by  Dr.  J.  H.  Slack,  pnmi       i 
Orange  Judd  &  Co.,  jS^ew  York ;  American  Fish-Onlture,  by  1 
iSTorris,  published  by  Porter  «&Coates,  Philadelphia,  Pennsylvania;  j 
Culture,  by  Seth  Green,  published  by  Seth  Green  &  A.  8.  Colli 
donia,  New  York.    ]\Iost  prominent  pisciculturists  keep  tJiese  1 
sale.    Valuable  articles  on  fish-culture  may  also  be  found  in  the 
sporting-books  of  Hon.  Robert  K.  Roosevelt,  published  by  Hai 
Carleton,  of  New  York,  and  in  the  book  on  Fishing  in  Ameri 
by  Genio  C  Scott,  also  published  by  the  Harpers.     The  wqtkb  oi 
lick  and  Fry,  although  the  oldest,  and  valuable  as  contril 
history  of  fish-culture,  are  not  now  of  practical  valae. 

Beside  the  issue  of  numerous  works  another  help  has  been  the 
ness  with  which  newspapers  have  published  articles  relating  to  1 
ture.    It  is  true  that  some  very  absurd  statements  have  found 
their  columns,  and  that  stories  about  fish-ponds  have  not  giowi 
less  by  being  repeated.    But,  on  the  whole,  much  valuable  info 
has  been  diffused,  and  public  attention  aroused  and  excited. 
too,  people  now  engage  in  it  who  mean  to  make  it  a  business.    A 
those  who  raised  fish  did  it  from  curiosity,  or  as  a  pastime,  or 
])urpose  of  scientific  investigation.    But  now  they  go  into  it 
money,  and  doing  this  are  willing  to  learn  before  eommencibg.  j 
conviction  has  gradually  been  forced  upon  all,  that  fish-culture  it 
at  least  as  much  knowledge  and  experience  as  farming  oi     ly  a 
mechanic  arts.    A  man's  knowledge  of  fish-raising  must  '    » 
some  way.    lie  must  either  get  it  i'rom  some  competent  'peisn     ,  j 
him  for  imparting  the  knowledge,  or  he  will  pay  for  it  in  the  lo 
by  his  inexperience.    Even  when  all  theoretical  knowledge  ia  ou 
experience  is  still  required  to  make  things  work  easily; 
encouraging  sign  that  people  are  ready  to  acknowledge  th  ^ 
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learn  from  those  who  have  already  been  throufj:h  the  niin.    Then, 

un,  capitalists  now  seem  to  be  willing  to  engaj^o  in  the  business,  and 
cubhough,  as  in  farming,  a  great  deal  can  be  done  with  very  littl?  nionoy. 
yet  a  great  deal  more  can  be  done  by  the  use  of  a  little  caj^ital. 

Again,  those  who  start  in  the  business  now  have  tlio  results  of  :ill 
their  predecessors'  failures  and  successes  before  them,  and  if  they  make 
the  same  mistakes  they  have  no  one  but  themselves  to  blame.  As  moi  e 
s  now  known  about  the  business,  they  start  under  better  ausjiices  and 
with  a  better  chance  to  economize  in  labor,  construction,  and  mainte- 
aauce.  All  tliese  points  are  highly  encouraging,  and  would  seem  to 
.ndicate  that  the  next  ten  years  will  show  no  retrogression,  but  a  steady 

Ivance  in  the  art. 

A  few  hints  to  those  making  it  a  business  may  not  be  out  of  place 

re.    In  selecting  a  site  for  fish-ponds  be  very  sure  that  the  supply  of 

tter  is  unfailing.  The  strength  of  a  chain  is  always  measured  by  the 
strength  of  its  weakest  link.  If  a  spring  should  give  twenty  inches  of 
grater  most  of  the  time,  but  only  one  inch  in  a  very  dry  season,  then 
the  flow  of  that  spring  is  only  one  inch.  It  has  more  than  once  happened 
bhat  a  would-be  tish-breeder  has  found  his  iwnds  without  water,  and 
tiis  beautiful  spring  dried  up.  Then,  too,  it  would  bo  exceedingly  con- 
venient, though  not  absolutely  necessary,  to  have  such  a  fall  that  every 
[)ond  could  be  drained,  and  the  pond  should  be  so  situated  that  a  rising 

id  overflow  of  the  stream  should  not  overflow  the  ponds.  This  cannot 
ae  arranged  very  well  if  the  ponds  are  made,  as  has  been  often  recom- 

Bnded,  by  dams  in  the  stream  itself.  They  should  bo  made  at  one 
ude  of  the  stream,  taking  all  the  water  if  required,  but  leaving  the 
t)ed  of  the  stream  itself  as  a  convenient  waste-gate  in  case  of  overflow. 
One  dam  across  the  stream  will  turn  the  water  into  the  ponds,  and  the 
low  can  be  made  even. 

The  distance  of  a  spring  from  a  market  makes  but  little  diflercnco  in 
these  days  of  railroads  and  refrigerator-cars.  But  the  amount  of  water 
ftnd  shape  of  land  make  much  difierence.  It  is  also  well  to  own  the 
spring  itself,  if  possible,  in  order  to  prevent  disputes  with  other  owners, 
and  to  have  the  water  always  pure. 

Ponds  for  fattening  pnri>oses  are  now  generally  made  small — say 

K)ut  twelve  feet  wide  by  twenty -four  feet  long,  either  in  the  shape  of 
%  square  or  of  an  oval.  It  is  a  matter  of  fact  that  trout  will  find  more 
latural  food  in  a  large  pond  than  in  a  small  pond.  A  large  pond  has 
ilso  several  other  advantages  over  a  small  pond.  For  instance,  it  is. 
nore  economical  to  build  one  large  pond  than  two  small  ones,  and  it  is 
ess  trouble  to  take  care  of  one  race-way  and  one  set  of  screens  than  of 
,wo.  But  the  fatal  defect  in  large  ponds  is  that  the  fish  cannot  be 
^qually  fed.  The  larger  and  more  voracious  will  follow  the  feeder  as  he 
noves  around  the  pond,  and  drive  away  the  smaller  and  weaker  fish. 
3ut  in  a  small  pond  the  food  can  be  thrown  all  over  the  surface  at  once, 
md  all  the  fish  have  an  equal  chance. 

The  materials  of  which  ponds  should  be  constructed  vary  with  the 
lutnre  of  the  soil.  In  heavy  clay  ground  embankments  alone  are  neces- 
;ary.  But  in  fact  so  much  trouble  has  been  caused  by  muskrats  per- 
orating embankments  and  liberating  the  water,  that  we  are  tempted 
o  say  that  embankments  alone  should  never  be  used.  In  most  soil 
»ithor  stone  or  wood  should  be  used  in  construction.  If  stone  is  used 
t  should  by  all  means  be  cemented  and  the  bottom  of  the  pond  finished 
n  grout,  or  large  flat  stones,  with  the  interstices  filled  with  cement.  In 
)rder  to  clean  out  the  lime,  water  should  be  run  through  the  pond  some 
veelvs  bei'ore  putting  in  fish.    The  cement  and  stone  will  crack  and  in 


256  AGRICULTUEAL   REPORT. 

time  become  defaced  at  the  water-liue.    This  may  be  remedied  te 
lacing  of  board  along  the  siuface-line.    We  liave  lately  cc 
very  good  and  cheap  ponds  of  rough  hemlock  boards,  ^out  a 
lumber,)  and  find  that  they  answer  exceedingly  -well.    Thirty  fee 
four  feet  wide,  and  six  inches  of  water  will  do  very  well  for  race-^aji 
small  ponds. 

The  supply  of  water  necessary  to  raise  trout  for  market 
(making  it  a  business)  should  not  be  less  thau  thirty  or  forty  in 
would  be  better  if  larger.    Adults  should  be  fed  regolarly  once 
day.    The  only  rule  to  be  given  as  to  quantity  is  to  feed  them 
will  eat  no  moVe.    It  is  economy  to  cut  the  feed  finely  and  feed  i 
as  most  of  that  which  is  not  eaten  at  once  will  bo  wasted.   A  im 
water  should  be  mixed  with  the  meat,  and  wotting  the  knife  or 
often  makes  easier  chopping,  and  causes  the  food  to  spread  evenly 
thrown  into  the  pond.     Cut  the  toughest  food  for  the  Ian 
Keep  your  pans,  chopping-block,  and  meat-house  clean,  and  i 
meat  before  it  spoils.    It  is  good  economy,  before  commendnff  u 
ponds,  to  take  the  advice  of  some  experienced  man,  and 
all  obtainable  works  on  the  subject.    On  the  main  points  u    » 
found  very  little  difference  of  opinion,  and  on  tboso  com      wivefTi 
important  everybody's  experience  will  help  you  to  form  a  i 
nient. 

A  few  hints  to  those  raising  trout  on  a  small  scale ;  that  is,  not : 
it  an  exclusive  business.    There  are  many  persons  who  have 
streams,  either  wholly  or  in  part  on  their  farms,  which  str         a 
them  in  no  revenue,  except  an  occasional  day^s  nmnsemenu 
suppose  such  a  stream  to  be  stocked  annually  with  five  thou 
fry,  at  an  expense  of  8100.    In  about  tluree  years  the  scream 
bo  in  full  bearing.    Let  us  look  at  the  returns.    At  the  lowc 
three  hundred  pounds  of  trout,  worth  $1  per  pound  at  pr     m 
may  be  taken  from  the  stream  annually.    Then,  too,  there  is  v 
a  demand  for  fishing  x^rivileges,  and  in  most  places  sucdi  a  stream 
be  let  to  sportsmen  at  a  profitable  advance  on  the  cost  of  stoc 
Besides,  if  a  place  is  to  be  sold,  a  well-stocked  tront-stream 
premises  will  add  several  dollars  per  acre  to  the  valne  of  the  £ 
Even  a  little  spring  rill,  across  which  a  man  can  step,  if  stocked  3 
with  a  thousand  fry,  costing  $20,  will  yield  a  profltaole  inter 
money  expended.    The  labor  of  catching  them  is,  of  course,  10 
sidered.    But  in  most  cases  their  capture  is  thought  to  be  a 
md  if  there  should  be  a  proprietor  who  finds  no  enjoyment  mi 
lishing,  ho  will  find  enough  to  do  that  work  for  him  without  wa       i 
nust  be  obvious  that  stocking  streams,  though  limited  as  to  i       B.i 
ret  in  its  degree  more  profitable  than  the  other  method  of  fish 
nasmuch  as  there  is  no  outlay  for  feed,  and  the  trout  require  no  < 
Che  two  methods  may  often  be  combined  with  advantage,    i 
•  -'t  an  old  farmer  who  was  taking  a  trout  to  the  village  hotel 
no  fish  weighed  plump  four  pounds  and  was  a  beauly.    1  lear 
.V  .vas  in  the  habit  of  bringing  such  fish  occasionally,  and  on  go 
i'',^him,  found  that  he  had  a  little  spring  stream  of  water  n 
urough  his  land,  and  that  in  its  course  he  had  dug  out  a  deep 
iimply  a  hole  in  the  ground,  without  screens  or  apparatus  of  any. 
'^hn  ijirger  trout  from  the  stream  collected  in  tWs  hole,  and  hey 
'  "    nem  with  scraps  from  his  table,  refuse  meat  from  his  tmtchfi 
N  •      Vith  <  he  outlay  o "  -ery  little  trouble,  and  no  cash,  tihe  old  g 

lavf  /f  ii/»^p'i  I    ^o^A  niiiTiv  'loll org  p^r  ;^'*«^»"  ^ix)m  ^is  hoie-iu 
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lund  trout-poud.    As  a  hint  of  what  cau  be  doue  ia  lisb-raising  with 

U  means,  his  example  is  worthy  of  consideratiou. 

xhere  are  a  few  erroueoas  impressions  still  lingering  in  the  public 

which  it  might  be  well,  if  possible,  to  correct.    No  man  need  over 

■■lect  to  make  a  more  rapid  fortune  in  this  business  than  in  any  other. 

same  qualities  which  command  success  in  farming  or  the  mechanic 

will  command  success  in  trout-culture.  He  who  fails  at  everything 

aey  will  not  succeed  in  raising  fish.    It  has  also  been  imagined  that 

tmt  required  no  feed,  and  many  ingenious  estimates  as  to  the  profits 

r  the  business  have  left  this  item  out  of  account.    Now  when  the  time 

ives  that  pigs  can  be  fattened  without  feeding^  or  calves  turned  into 

r  without  food,  then  trout  may  be  grown  without  expense.    Food 

^  must  have  in  some  way.    In  a  natural  trout-stream  a  limited  num- 

can  forage  for  themselves;  but  trout  in  a  pond  are  like  cattle  in  a 

u — they  must  have  food  furnished  to  them  or  starve.  In  other  words, 

cannot  live  on  water, 
.ajiother  erroneous  supposition  is  that  large  fish  can  be  easily  sent 
Ive  by  express.    It  is  not  only  exceedingly  difficult  to  send  large  fish 
live,  but  tJie  cost  of  transportation  generally  amounts  to  more  than  the 
>8t  of  the  fish.    The  fry  or  young  fish  can  be  sent  by  express  during 
>ld  weather  only.     Large  fish  must  be  transported  in  tanks  and  have 
1  attendant  to  change  the  water  and  fee  the  railroad  employes. 
We  have  xmriK>sely  refrained  from  making  any  estimate  of  profits.    It 
1  be  possible  to  set  down  a  very  enticing  row  of  figures.    But  so 
u     '  elements  enter  into  the  question  of  profit,  that  no  general  estimate 
ou     hold  good.    We  know  just  this  one  thing,  that  the  business  has 
us,  and  paid  us  better  than  any  land-farming  we  ever  heard  of  in 
5  section  of  country ;  and  if  it  has  paid  us,  there  is  no  law  in  this  land 
)idding  one  man  to  do  as  well  as  another. 

WHITE-FISH. 

The  white-fish  is  very  justly  regarded  as  standing  high  in  the  list  of 
doable  food-fishes.  So  much  of  the  water  of  the  United  States  is 
lapted  to  its  growth  that  it  would  look,  at  first  sight,  as  if  the  supply 
lold  not  soon  be  diminished.  A  large  amount  of  capital  is  employed 
.  its  capture,  and  a  great  number  of  persons  are  dependent  for  supi)ort, 
rectly  or  indirectly,  upon  the  continued  supply  of  the  fish.    A  verj' 

r  examination  of  the  number  taken  yearly  during  the  last  twenty 
>ars  will  satisfy  any  one  that  the  supply  has  decres^ed  with  alanning 

dity,  and  that  at  the  present  rate  of  failure  the  day  cannot  be  £b^ 

it  when  it  will  cease  entirely.    It  is  hardly  possible  that  the  facts 

mcemiug  these  and  other  fish  can  be  generally  known,  or  they  would 

ve  rise  to  an  intelligent  interest,  which  now  seems  to  be  almost  wholly 

anting. 

Bepresentations  have  been  made  to  the  legislatures  of  our  various 
i^tes,  and  to  the  General  Government,  in  times  past,  by  those  who 
ere  aware  of  the  facts  and  of  their  importance.  But  it  is  only  lately 
lat  any  disposition  has  been  shown  to  listen  to  the  warning  and  save 
lese  sources  of  wealth  to  our  people.  This  is  not  the  place  for  sta- 
stics,  but  a  few  brief  facts  may  ser\'e  to  show  how  the  supply  of  the 
bite-fish  is  diminishing. 

Twenty  years  ago  a  haul  of  five  thousand  fish  at  one  time,  in  a  seine, 

as  not  an  uncommon  occurrence.    Now  the  seine  is  not  used,  because 

>  fish  can  be  caught  in  that  way.    Twenty  years  ago  the  wholesale 

ce  was  about  $2.50  i>er  hundred  fish,  retailing  at  5 cents  per  pound; 

17  A 


258  AGEICULTUEAL  EEPOBT. 

now  they  wbolesalo  at  $17  per  handred,  and  retail  at  12  to  26  oent 
pound.  Thcimproveiueuts'in  methods  of  capturing  the  fish  aim dw 
scarcity  which  made  these  improvements  necessaiy.    Twenty  j 
fishing  with  the  seine  was  the  only  method  in  use.    Bat  now 
before,  the  seine  cannot  be  used,  except,  p^haps,  at  one  or  two 
on  the  whole  chain  of  the  great  lakes,  and  is^  in  met^BofiEbras^ 
are  concerned,  an  obsolete  method  of  fishing. 

2sext  in  order  came  gill-nets.    These  carried  the  war  in  e 

home  of  the  white-fish,  being  ofteu  set  in  three  or  foar  honuna 
water.    With  these  nets  the  catch  became  again^  at  flrst^  produi 
But  the  nets  fished  over  every  foot  of  ground,  one  boat  often 
six  miles ;  and  experience  showed  that  three  gangs  of  nets,  oj 
each,  would  use  up  a  fishery  at  any  one  point  in  eight  yei 

Again,  the  fish  became  so  scarce  that  gill-netting  woma  j        n 
and  the  trap  and  pound-nets  were  invented.    The  trap- 
same  nature  as  the  pound-nets,  being  only  on  a   amal    r  i 
])ound-nets  consist  of  a  long  leader  with  a  pound  or  trap  ac  \ 
The  fish  run  along  this  leader,  or  are  led  by  it,  into  the  ti       at 
from  which  they  Ciiunot  escape.    The  leaders  arc  often      e. 
and  furnished  with  a  trap  at  each  mile.    They  are  com         ivw< 
pensive  affairs  at  the  outset,  and  are  set  in  water  ranging  x 
sixty  feet  in  depth.    The  poles  to  which  portions  of  the  netan 
are  often  a  foot  in  diameter,  and  are  forced  into  the  b6tt       by 
of  a  pile-driver.    ^S'o  fish  can  pass  this  long  barrier;  the      lV  i 
passage-way  being  at  the  trap-opening,  and  this  openii      u    u 
means  of  sure  c^aptiirc.    Any  one  can  see  that  such  au  enu 
struction  must  clean  out  all  the  fish  within  its  reach. 

!Now,  as  even  the  old  seine  lessened  the  annual  yield,  and 
very  much  decreased  it,  how  iriany  bixseders  does  any  one  sap 
left  after  the  pound-not  shall  have  finished  its  work  I     lHven  luv 
net  fishing  is  nearly  exli  juisted  in  Lakes  Ontario,  Iluron,  Erie,  a 
gan,  and  in  Lake  Superior  alone  is  this  method  extensively  \ 
ably  used.    It  is  true  that  notwithstanding  the  decrease  of  this 
fishermen  make  nearly  as  much  as  fonncrly,  because  they  < 
incivased  price.     Hut  it  will  take  no  wise  prophet  to  foretell ' 
of  their  business.    They  uiiiy  raise  the  price  until  the  last  flah 
and  then 

Now,  if  it  is  true  that  the  decrease  of  the  fish  has  not  deci 
l)rofits  o\'  the  fishermen,  neither  will  the  increase  x>f  the  fish 
their  prolils,  as  they  will  obtain  more  fish  withless  ontlay  of  « 
less  labor.  ^lost  of  the  fisheimen  already  see  this,  and  are 
willing  but  anxious  to  have  the  supply  increased  and  the  contii 
their  business  made  sure. 

If  the  fishermen  are  anxious  to  make  the  change,  how  mn 
anxious  should  be  the  general  public.    It  can  bo  dcmonst 
comparatively  .vmall  outlay  will  very  much  decrease  the  pnuB 
white-fish.     In  other  words,  by  an  inhirect  expenditure  of 
cent,  we  will  be  able  to  get  for  25  cents  the  same  weight  of  liau 
we  are  now  ptiying  §1.75.    This  may  sound  like  "big  talk,"        ■ 
not  consideied  an  extravagant  estimate  by  those  acquainti     muI 
fact  s. 

'J'here  an*  two  methods  by  wliieh  the  lakes  may  bo  restocked  to 
lormer  capacity. 

The  first  is  by  i)utting  an  end  at  once,  to  all  fishing,  and  tn 
the  natural  increase  of  the  fish.     Well,  this  process  woold  ti     ii 
sand  years  or  more,  and  the  reason  is  this:  The  salmon-troui; 
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10  deep  water  of  tbe  lakes,  iu  common  with  the  white-fish,  aud  their  food 

:o  a  large  extent  made  up  of  the  yonng  of  the  white-fish.   Now,  be- 
the  white-fish  are  more  highly  esteemed  for  the  table,  and  are  more 

ly  taken  than  the  salmon-trout,  they  have  been  deci*eased  in  greater 
roix)rtion  than  the  salmon-trout  In  its  natural  state  the  lakes  held  so 
lany  breeding  white-fish  that  the  salmon-trout  did  not  perceptibly  de« 
reaso  their  numbera;  the  balance  was  maintained;  but  with  the  decreased 
umber  of  wliite-fish  breeders,  and  comx>aratively  larger  number  of  sal- 

)n-ti*out,  the  balnnce  is  lost,  and  tlie  salmon-trout  will  keep  the  white- 
down. 

xue  other  method  is  by  artificial  hatching.  If  enough  young  fish  are 
ut  into  any  one  lake,  the  abundance  of  twenty  years  ago  can  be  restoredin 
mr  yoiirii.  I^et  us  take,  for  instance.  Lake  Erie.  Most  of  the  experi* 
lents  already  made  with  white-fish  have  been  tried  there;  that  is,  ex- 
eriments  in  obtaining  and  impregnating  the  eggs.  The  fish  run  up  into 
10  Detroit  Kiver  to  spawn,  and  are  easily  obtained.  Hence  at  this 
>int  (Detroit)  the  habits  of  the  fish  at  their  breeding-time  are  known, 
le  spawners  are  caught  without  difiicnlty,  and  we  have  all  the  knowl- 
Ige  necessary  to  restocking  the  lake.  For  restocking  Lake  Erie  there 
iould  be  put  into  the  lake  at  least  one  hundred  million  of  young  fish 
inually  for  four  years.  That  these  young  fish  will  live  and  grow  is 
^t  now  to  be  questioned.  The  fact  has  been  definitely  settled  by  the 
crease  of  the  various  shad-fisheries  stocked  in  the  same  way.  Of  course 
»t  all  of  the  number  i>ut  in  will  arrive  at  maturity ;  a  large  propor- 
>n  will  furnish  food  to  adult  fish  of  other  kinds,  but  certainly  no  larger 
oi>ortion  than  is  now  lost  in  the  same  way.    The  proportion  destroyed 

Dg  the  same,  let  us  see  what  is  the  advantage  of  artificial  over  natu- 
L  increase.  Out  of  five  thousand  eggs  laid  naturally^  one  egg  {not  one 
Tusand)  will  hatch  out.  Four  thousand  fish  hatched  out  of  five  thou- 
nd  eggs  is  a  low  estimate  for  aHiJicial  hatching,  but  even  at  this  low 
timate  the  increase  of  chances  is  four  thousand  fish  to  one  fish.  An 
^propriation  of  815^000  per  year  for  four  years  by  the  Government 
Duldbe  amply  sutticient  for  tiie  purpose — which  appropriation,  divided 
aoug  the  numberofiwunds  taken,  would  not  be  anything  like  one  cent 
»r  pound  on  the  annual  catch. 

**  One  hundred  millions  of  fish"  has  a  rather  large  sound,  and  is,  in 
ct,  a  very  large  number  of  fish.  But  the  white-fish  yields  about  ten  thou- 
nd  eggs  to  the  pound  of  fish,  and  one  hundred  millions  could  be  easily 
itained.  No  trouble  would  bo  found  in  obtaining  more  if  necessary, 
it  the  difllculty  in  the  operation  would  be  this :  In  order  to  obtain  and 
ko  proper  care  of  so  many  eggs  skilled  labor  must  be  employed,  and 
5ry  few  skillful  workmen  iu  this  branch  of  art  could  now  be  found. 
[le  limited  operations  of  the  various  States  which  have  engaged  in  the 
iterprise  of  restocking  their  waters,  and  the  numbers  of  private  breed- 
gestablishments,  have  added  somewhat  to  the  number  of  skilled  la- 
>rcrs ;  but  all  such  are  in  great  deumnd,  and  men  would  have  to  be 
ained  especially  for  the  work. 

The  white^sh  spawn  generally  about  the  month  of  November.  Nat- 
-ally  they  cast  their  eggs  in  from  5  to  20  feet  of  water,  over  springs, 

they  can  find  them;  or,  if  not,  near  the  shore,  on  gravelly  bottom, 
he  female,  when  ready  to  spawn,  may  be  seen  swimming  round  with  a 
ilf  dozen  males  in  close  pursuit.  When  she  is  about  to  cast  her  egg.s 
le  of  the  males  darts  to  her  side ;  they  press  against  each  other,  and 
le  eggs  aud  milt  are  emitted  simultaneously.    This  may  take  place 

r  the  surface  of  the  water  or  lower  down ;  but,  wherever  they  may 

as  soon  as  the  eggs  are  thus  spread  broadcast,  ^11  the  fish  iu  the 
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noighborhood  start  for  them  and  eat  up  all  they  caa  find,  i      I 
parents  themselves  are  not  backward  abbat  taking  their 
tiou.    Only  a  few  out  of  every  thousand  escape  being  ea       j 
found  three  thousand  eggs  in  the  stomach  of  one  fish.    Of 
remain,  by  far  the  largest  part  are  covered  up  by  sedii 
into  places  where  there  is  no  change  of  water,  and  never  pnn 

The  method  of  artificial  impregnation  and  hatching  pnrsaedwiu 
white-fish  eggs  is  very  much  like  that  in  use  for  the  eggsof  the  brook 
Ho  many  are  taken  at  one  time  and  in  one  pan  that,  as  a  measure 
caution,  the  pan  is  gently  shaken  at  frequent  intervals,  in  order  U 
contact  of  the  milt  with  all  the  eggs.    This  motion  prevents 
sion  to  the  pan  and  to  each  other  which  is  seen  in  the  newiy 
natcd  eggs  of  the  brook-trout    But,  oven  if  left  at  rest,  the  e^st 
exhibit  the  same  tendency  to  stick  as  the  tront-eggs.     Af 
washed  they  are  laid  in  gravel  troughs,  or  on  trays  similiff  w 
used  for  hatching  salmon-trout.    (M.  G.  Holton  has  invented  *  i 
hatching-box,  for  hatching  white-fish,  that  is  a  great  success.) 
mediate  transportation  i)acking  in  moss  is  the  best  method,  bnt  ub 
practicable;  and  the  eggs  are  cither  carried  in  water  or  bron^t^dn 
that  is,  on  trays  arranged  in  layers  in  a  pail  or  box,  and  withoir 
use  of  water  or  any  packing  materiaL    If  jars  are  avoided,  a 
and  even  temperature  can  bo  preserved,  they  will  very  well  t 
transportation.    The  period  of  incubation  is  about  the  same 
the  trout  and  salmon,  \mug  about  sixty-five  days  at  a  temper 
forty-five  degrees. 

When  the  young  fish  break  out  of  the  shell  very  fine  win 
required  to  keep  them.    The  eggs  are  only  about  one-eighth  of 
in  diameter,  and  the  young  fish  when  first  hatched  about  five^ 
of  an  inch  long.    The  umbilical  sac  is  small,  and  in  about  ten 
days  it  apparently  disappears.    The  fry  have  no  jieriod  of  heip 
like  the  young  of  the  trout  and  salmon,  but  commence  to  swim 
as  they  emerge  from  the  shell.    These  facts  show  that  it  is  a  j 
riety  for  propagation  in  large  quantities,  inasmuch  as  it  is  able,j 
shad,  to  take  care  of  itself  at  once,  and  does  not  need  the  th 
forty  days'  care  required  by  the  brook-trout,  salmon,  and  salmoi 
As  soon  as  set  free  it  heads  for  deep  water,  where  it  is  in  com] 
safety  and  finds  food  enough  for  its  wants. 

With  regard  to  the  question  of  food,  the  small  fish  live  on  t 
forms  of  animal  life  found  in  abundance  in  the  lakes.    The  ejk|ie 
of  raising  the  young  fish  on  artificial  food  has  been  tried  several 
but  never  successfully.    The  reason  seems  to  be  simply  that  flw 
rannot  be  finely  enough  divided.    The  young  fish  is  almost  t 
cut ;  and,  by  keeping  a  few  in  a  glass  jar  or  tank,  yon  may  see 
lake  the  food,  may  see  it  in  their  stomachs,  and  see  the  droppings 
iiig  from  them.    A  few  may  be  thus  fed  very  easily;  bat  such 
is  not  practicable  on  a  large  scale,  nor  is  it  from  any  reason  neo 

Their  growth  varies  of  course,  but  they  may  be  said  to        a 
when  three  ye»rs  old,  although  they  will  increase  in  size  nntii  1 
live  years  old.    In  tlic  lakes  their  average  size  is  about  two  ana 
lialf  pounds. 

The  question  may  be  asked.  What  waters  are  suitable  for  whiti 
and  should  be  stocked  with  them  ?    They  require  deep,  clear  water. 
gravelly  or  rocky  bottom.    Those  conditions  .are  fnlfUlcd  in  allthi 
lakes,  and  also  in  very  many  of  the  inland  lakes.    For  insti    De«iii 
York  State  alone,  we  have  six  hundred  and  forty-seven  lokt 
at  least  one  hundred  are  well  adapted  to  the  growth  of  tl 
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:8c  lakes,  perhaps  Ufty  either  are  now,  or  have  beeu  iu  times  past,  the 

line  of  some  variety  of  the  white-fish.    Bat  iu  uone  of  the  inland  lakes 

New  York  are  they  now  to  be  caught  in  paying  quantities.    Think 

»w  much  would  be  added  to  the  wealth  of  New  York  State  alone  if 

^aese  one  hundred  inland  lakes  were  stocked  to  their  full  capacity. 

In  reference  to  our  large  lakes  there  is  one  point  which  will  have  to 

I  settled  before  any  attempts  at  stocking  are  made.    As  these  lakes 

nm,  in  part^  the  l>oundary  between  Canada  and  the  United  States,  and 

js  the  Canadians  have,  of  course,  an  equal  chance  at  the  fish,  some  ar- 

mgement  must  be  made  whereby  they  shall  pay  their  share  of  the  ex- 

^,  or  do  their  portion  of  the  work.    I  am  happy  to  say  that  the 

ijett  is  favorably  considered  by  the  Canadian  authorities  having 

ge  of  fish-interests,  and  it  is  probable  that  a  fair  compact  can  be 

be. 

jvs  to  the  proper  methods  of  restocking  the  lakes,  the  details  only  are 

now  a  matter  of  experiment.    The  great  facts  are  established  and  ready 

for  use.    It  is  likely  that  the  hatching-houses  should  be  placed  at  the 

point  where  the  eggs  are  taken,  since  it  is  much  easier  to  transport  the 

young  iish  than  to  transport  the  eggs.    The  first  costs  more,  but  in  the 

long  run  Ls  probably  least  destructive.    In  closing  this  section,  I  wish 

to  insist  upon  one  thing.    If  any  attempt  is  made  to  restock  the  great 

lakes,  or  any  one  of  them,  means  enough  must  be  provided  to  do  it 

fully  and  completely.    There  is  no  possible  good  in  dribbling  a  few 

thousand  fish  yearly  into  a  hundred-mile  lake,  and  the  money  used  in 

h  a  way  is  simply  wasted. 

Adhere  is  one  curious  fact  about  the  white-fish  which  I  have  never  seen 
noticed  in  print,  and  wish  here  to  put  on  record.    The  white-fish  (and 
also  the  salmon-trout)  have,  during  most  of  the  year,  except  at  spawn- 
ing time,  a  certain  swing  on  and  oS  shore.    They  will  swing  out,  say, 
fifteen  miles  into  the  lake,  and  then  back  again  until  within  two  miles 
of  the  shore.    The  men  who  are  fishing  for  them  are  well  aware  of  this 
ring,  and  set  their  nets  out  or  in  with  reference  to  it.    But  the  curious 
it  is  this :  that  at  a  certain  season  of  the  year,  somewhere  from  the 
iuiddle  of  June  to  the  middle  of  July,  the  white-fish  forsake  their  accus- 
romed  haunts,  and  make  a  sudden  night  journey  to  some  sand-bar,  close 
n  shore,  where  they  may  be  seen  iu  great  quantities.    This  visit  lasts 
K)ut  ten  days,  and  then  they  all  return  to  their  former  grounds  and 
iccustomed  motion.    What  may  be  the  reason  of  this  visit  I  do  not 
now.    It  looks  to  me  like  a  summer  pleasure  excursion  on  a  large 
ale.    There  must  be  some  good  reason,  of  course,  and  some  time  it  will 
:onie  to  light. 

SALMON-TROUT. 

The  rate  of  decrease  of  the  salmon- trout  has  not  been  so  great  as  that  of 
:ho  white-fish.  This  is  owing  to  the  fact  that  it  is  a  deep-water  fish  and 
Hie  difficulty  of  catching  them  is  thus  increased.  The  rate  of  decrease 
tias  been  rapid  enough,  however,  to  excito  well  grounded  fears  of  their 
hotal  extinction.    Witness  the  following  facts ;  they  used  to  be  sold  at 

!.50  or  $3  per  hundred  x>onnds  ;  they  are  now  sold  at  $7  per  hundred 
pounds.  This  fact  on  its  face  would  seem  to  indicate  a  failure  of  more 
than  one-half  of  the  old  average,  but  in  reality  it  indicates  much 
more,  because  improved  methods  of  catching  them  are  now  iu  use.  That 
the  decrease  is  more  than  one-half  is  sufficiently  shown  by  the  fact  that 
not  so  many  are  now  caught  in  two  miles  of  gill-net  as  used  to  be 
caught  in  forty  rods  of  giB-net.    Besides  this,  in  old  times,  owing  to 
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the  scarcity  of  fisiicrmon,  only  a  portion  of  any  one  lake  i 
one  time,  but  now,  in  order  to  keep  np  the  supply,  almost tik«tii] 
is  netted.    Now  tlie  salmon-trout  do  not  roam  over  the  wh<     mu 
any  particular  school  of  fish  may  almost  always  be  found  i 
ground.    So  long  as  only  a  portion  of  the  ground  was  nettf     b 
ilies  liad  a  fair  chance  to  increase,  and  by  their  overflow  w  ha 
rest.    But  now,  when  all  the  water  is  fished,  and  gill-nets  i  i 

the  spawning-g^rounds  become  the  greatest  scenes  of  slanghusr, 
ber  of  spawnors  must  decrease  very  fast. 

A  little  bit  of  personal  experience  will  give  a  better  idea  of      i 
Aicts.    Tn  the  year  1837  i  went  to  Port  Hox>e,  Canada  We     i     « 
Ontario,)  to  iish  for  salmon-trout  with  set-linos.*    This  was  tut; 
ing  for  salmon-trout  with  set-lines  ever  done  in  any  of  t  ^ 

used  to  fish  out  and  in,  not  further  than  six  miles  fromshore*  «o 
using  nine  miles  of  set-line.    The  average  catch  the  first  v      ^ 
hundred  fish  on  one  hundred  and  ifift^'  hooks,  and  the  fish  a 
])ound8  in  weight.    The  second  year  the  average  was  about  buit^ 
iish  to  one  hundred  and  fifty  hooks ;  average  weight  behig 
same.    The  third  year  the  catch  was  thirty-three  fish  to  one 
and  fifty  hooks,  and  the  weight  began  to  decrease.     Thefoai    . ; 
average  catch  was  about  fifteen  fish  to  one  hnndred  and  nilg 
and  the  avenige  weight  only  four  pounds.    This  showed  that  ui 
had  been  thinned  out  in  that  localit3\ 

In  the  fifth  year  I  moved  fourteen  miles  to  another  gronnd; 
the  fishing  for  the  first  year  was  of  the  same  average  i     eh      a' 
as  at  Port  Hope,  and  in  succeeding  years  showed  the  k  rate  Mi 

ere^ise.    If  T  had  been  the  only  fisherman  on  the  lake,  this  mov 
have  been  re))eated  indefinitely,  with  the  same  resnlt ;  as  i 
schools  would  have  had  time  to  grow  before  I  got  round  to  t 
But  fishermen  began  to  multiply,  and  when  all  places  werv  j 
once,  no  one  place  had  any  chance.  These  set-lines  ran  about     i, 
and  then  the  highest  average  to  be  obtained  anywhere  was  tkivM 
to  one  hundred  and  fifty  hooks ;  the  fish  averaging  four  poundsin  wi 
As  this  would  not  pay,  in  1847  gill-nets  came  into  use,  and  since 
the  catch  has  annually  decreased. 

In  a  natund  state  the  salmon-trout  spawn  on  rocky  reefs  in  fru 
to  fifty  feet  of  water.    They  will  spawn  in  any  place  where  they 
such  reels ;  often  twenty  miles  from  shore.    They  yield  abont 
sand  (^ggs  to  the  pound  of  fish,  being  only  about  one-tenth  asi     r« 
the  wliite-lish.     The  irtethod  of  spawning  is  the  same  as  that  of      9 
men  and  brook  trout;  a  nest  or  hole  being  made  for  the  reception  u 
i'ggs.    In  regard  to  these  eggs  the  same  story  must  be  told—        i 
thehi  are  eaten  before  they  are  ten  minutes  old.    It  must  be  rei 
that  all  fish  are  inordinately  food  of  fish-eggs.    The  salmouidus  ^ 
only  eat  them  while  falling,  but,  contrary  to  their  usual  habits, they  «< 
])oke  and  root  in  the  mud  oi  the  bottom  to  find  those  which  dron.  0 
eggs  also  are  destroyed  by  wil(J  ducks.    These  ducks  will  gatb     ] 
spawning-giound  as  soon  as  the  fish  commence  to  spawn,  ai     i      ' 
main  there  till  frozen  out.    The  size  of  the  spawning-groumi  van 
erally  be  told  from  the  size  of  the  fiock  of  ducks  over  it.    It       f  ■ 
generally  supx)osed  that  as  the  fish  spawn  in  deep  water  the  di 
not  do  nmch  injury  to  the  eggs.    Uut  the  fact  is  that  they  will  ta 

"*  I  would  hcL'o  humbly  coufcss  that  I  have  done  perhapH  as  mnch  tot 
tiou  oL'  the  lakes  a.s  any  other  lishcrmaii;  but  would  plead  in  extoni        !«»  »      i  » 
like  aU  fishcnneii,  aud  wanted  the  ln«t  fmli  and  wonlu  take  it  if  I  cooMa.    ]        mJ9t» 
a  peuauce  for  my  sins;  trjung  to  do  aU  in  my  power  to  repair  the  ii^ary. 
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>m  a  depth  of  thirty  teet    The  few  which  escape  these  dangers  mast 

i\  into  fissnres,  or  under  thick  weeds  or  be  covered  over  with  sediment; 

id  in  such  situations  it  is  only  a  very  few  which  can  have  change  of 
er  enough  to  hatch. 

J?  or  the  hist  three  ycArsNew  York  State  has  bpen  extensively  engaged 
n  the  hatching  and  distribution  of  salmon-trout,  for  the  purpose  of 

ocking  itrt*  inland  waters.    The  processes  here  described  are  those  in 

at  the  New  YoVk  State  hatching-house,  at  Caledonia,  on  the  grounds 

II  Mr.  A.  S.  Collins.    The  eggs  have  to  be  obtained,  of  course,  from  the 

eeding-grounds  in  the  lake.    In  order  to  get  them  men  are  sent  out 

>  the  grounds  at  spawning-time;  arrangements  are  made  with  the 

ermeu,  and  the  men  go  out  wiUi  them  when  they  take  up  their  nets. 

hl»  the  nets  are  hauled  in,  the  fish  which  may  happen  to  be  ripe  are 

ripped  of  their  eggs.  Impregnation,  &c.,  the  same  as  that  of  the 
jrook-trout.    The  eggs,  when  first  taken,  are  kept  in  shad-hatching- 

xes,  at  some  convenient  point  in  the  vicinity,  until  enough  of  them 

e  gathered  to  send  one  batch  to  the  hatching-house.  The  eggs  are 
mght  either  dry  or  in  water.  One  hundred  thousand  eggs  can  be 
t  three  days'  journey  in  a  wide,  eight- gallon  milk-can  filled  with 
wttter,  by  changing  the  water  every  four  hours.  Upon  arrival  at  the 
hatching-house,  for  the  sake  of  saving  room  and  of  convenience  in 
lumdling,  the  eggs  are  placed  upon  wire-trays,  fourteen  inches  wide  by 
iwenty-lbur  inches  long,  and  these  trays  are  laid  four  deep  in  the  hatch- 
Bg-troughs.  The  frames  are  so  arranged  that  the  water  is  evenly 
Uvided  and  flows  evenly  over  the  whole  surface.    The  eggs  are  at 

esent  taken  under  unfavorable  circumstances.    A  fisherman's  small 

»at  is  hardly  a  place  in  which  to  perform  the  dainty  process  of  impreg- 
ion  ;  and  when,  in  addition  to  the  want  of  room,  the  boat  is  standing 
letimes  on  one  end  and  sometimes  on  the  other,  the  men  being  fre- 
\\  itly  wet  through  to  the  skin,  and  the  thermometer  down  among  the 
hiities,  it  is  a  wonder  that  any  eggs  are  impregnated.  In  the  face  of 
liese  ditficulties,  the  impregnation  last  year  was  between  60  and  70  i)er 
«iit. 

As  it  is  about  five  weeks  before  the  impregnation  makes  itself  mani- 
fest, only  the  bad  eggs  which  die  can  be  I'emoved  before  that  time ;  and 
or  the  purposes  of  picking  out  the  unimpregnated  eggs  and  keeping 
lie  good  eggs  clean,  the  trays  have  been  found  very  handy.  They  can 
ye  taken  out  of  the  water,  cleaned  with  a  watering-pot,  and  set  back  in 
k  clean  trough  without  any  injury  to  the  eggs.  Of  those  which  are 
mpregnated,  scarcely  1  per  cent,  die  after  removal  to  the  hatching- 
louse.  The  period  of  hatching  is  about  sixty-five  days.  The  young 
ish,  when  first  out  of  the  shell,  cannot  swim,  can  just  "  wiggle''  about 
md,  loaded  with  the  umbilical  sack,  hide  in  corners  and  under  stones. 
[a  about  forty  days  the  sac  is  so  nearly  absorbed  that  they  begin  to 

vim  and  come  to  the  top  of  the  water  for  food.  If  they  are  to  be  used 
[ur  restocking  lakes,  this  is  the  period  for  their  transportation.  They 
ire  taken  befoi-e  the  sack  is  entirely  absorbed,  because  then  they  require 
uo  food  on  the  way  and  less  change  of  water.  They  may  be  carried  in 
tanks  of  any  kind  and  emptied  into  the  head-waters  of  the  lake  to  be 
stocked.  This  should  be  done  in  the  night,  When  their  enemies  are  not 
feeding,  and  they  will  find  hiding-places  before  morning. 

It  does  not  look  at  present  as  if  the  white-fish  could  be  made  a  pond- 
fish  ;  at  any  mte  the  point  is  not  determined.  But  I  think  the  salmon- 
trout  may  be  easily  grown  in  i)onds.  The  State  of  Kew  York  has  no 
grounds  suitable  for  trying  such  points.  But  Mr.  Collins  has  been  try- 
ing a  series  of  experiments  under  my  personal  observation,  which  are, 
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so  Jar  as  I  can  see,  reliable.    The  young  fisb,  wlion  i*eaily  to  feediiB 
tried  upon  various  diet.    Liver  alone  was  used,  liver  and  en 
together,  beef,  bjef-heart,  curd,  &c.    Any    one    of  th        v 
voraciously.    In  fact,  not  the  slightest  trouble  was  exxHsru      au 
ting  the  fish  to  eat.    The  only  trouble  was  to  feed  them  enongn. 
seem  to  grow  while  young  faster  than  the  salmon  or  brook  ti 
of  course  fee<l  in  proportion.    It  is  known  that  a^olt  fi 
nearly  gi'own,  raay  be  kept  ibr  a  long  time  at  very  m     ly  jm 
weight  by  feeding  them  but  little  food.    This  is  not  the  c      withy 
fish,  as  a  certain  rate  of  growth  must  be  kept  np  or  they  will       r 
instance,  if  at  any  one  time  one  x>onnd  of  liver  per  day  gives 
enough  to  a  certa,in  nimiber  of  young  salmon-trout,  in  two  we 
if  fed  on  the  same  weight  of  food,  they  would  not  continae  of 
size,  but  would  nearly  all  die*    The  food  must  be  continnaDy  idc 
in  quantity. 

The  experiments  were  made  in  the  press  of  other  work,  and 
were  not  perfect.    But  even  with  some  inevitable  neglect,  at 
of  age  the  trout  averaged  six  inches  long,  and  if  they  had  beenn; 
much  as  possible  would  have  been  two  or  three  inches  long^.   hti 
years  the  fish  had  doubled  in  size,  and  were  all  handsome,  brii 
healthy  fish.    They  are  an  easy  fish  to  raise,  and  those  who  ^     m 
into  the  business  of  raising  brook-trout  are  recommended  to 
with  the  salmon-trout,  as  the  methods  of  hatching  and  growinr  i 
similar.    A  beginner  will  be  far  more  likely  to  succeed  with  the 
trout,  and  thus  gain  the  necessarj-  exx)erience  for  raising 

Only  a  small  appropriation  has  been  made  yearly  by  New  xon: 
and  it  has  been  impossible  to  do  much.    Some  of  the  larger 
lakes  have  been  partially  stocked.    No  very  great  re    il  we 

pected  from  this  small  scale  of  operations.    Still  the     ip    leoo 
training  which  it  has  afiorded  makes  us  ready  to  enter  suuce      D] 
larger  labors.    Besides  this,  public  opinion  has  been  edumi 
directed  until  we  believe  that  now  but  few  voices  would  be  lif 
the  attempt  to  thoroughly  restock  every  lake  in  the  State  j  auu  i 
the  public  sentiment  in  our  favor  we  could  do  nothing.    It 
only  three  years  since  the  first  salmon-trout  eggs  were  broagub  u 
New  York  State  hatching-house  5  about  two  years  and  a  1     F  fi 
first  partial  distribution  of  fish,  and  from  many  poin  1 

thousand  had  been  put  into  some  lake,  the  report  has  uume  1 
young  fish  had  been  seen  there  in  unusual  quantities.     This  i        ■■ 
satisfactory  as,  under  the  circumstances,  could  be  hoped  for,       i^ 
the  assiirance  that  any  attempt,  with  full  means  at  commanu,  1 
surely  successful. 

SliAD. 

As  an  edible  fish  the  shad  stands  very  high  in  the  estimation  ol 
people.    Much  attention  has  been  paid  to  it  during  the  last  four  01 
years.    In  fact  more  general  interest  has  been  attached  to  the  o 
of  shad  than  to  the  culture  of  any  othei*  fish,  not   even  ex 
the   salmon  family.     The  causes  of    this  interest  are  variODSi 
need  of   some  method   of  hatching   shad-eggs   had    long   be 
and   very   many  experiments   had   been  made  with   a    view 
discovery.    The  means  of  hatching  the  eggs  of  many  01      •  ' 
ties  were  known,  and  it  seemed  to  bo  not  a  hard  task  to  fl         m* 
hatch  shad-eggs  successfully.    But  notwithstanding  the     » 
of  the  task,  the  way  was  not  found  for  a  long  time,    iruliuo  j 
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nras  attracted  to  these  experimeuts  and  to  their  successful  termiuatiou 

cause  of  their  importance  ^  also  because  whatever  houor"'may  lie  iu 

:    I  discovery  is  duo  to  au  American  citizen ;  and,  besides,  shad-hatching 

IS  a  clean  invention }  that  is,  it  was  not  a  rediscovery,  as  no  one  had 

ver  hatched  shad-eggs  successfally  before,  nor  is  the  honor  of  the  dis- 

30very  disputed. 

The  shad  is  one  of  the  most  important  of  our  commercial  fish,  and 

y  be  made  perha{)s  the  most  important.    This  iiossibility  arises  from 

me  geographical  distribution  of  the  fish,  from  its  habits,  and  from  the 

tent  of  the  waters  to  be  stocked  with  it.    In  times  past  the  shad  ran 

)  into  all  the  rivers  emptying  into  the  Atlantic  from  Florida  to  Maine. 

rrom  various  experiments,  not  to  be  detailed  here,  it  is  manifest  that 

they  can  be  introduced  into  the  rivers  which  empty  into  the  Gulf  of 

Kiexico,  and  also  into  the  rivers  emptying  into  the  Pacific.    Therefore, 

sw  the  shad  has  a  very  wide  geographical  distribution,  the  process  for 

its  propagation  can  be  very  widely  used.    Then  its  habits  render  it  one 

of  the  best  of  all  fish  for  artificial  propagation.    It  always  returns  to 

the  river  in  which  it  was  hatched,  so  that  efforts  to  increase  the  yield  of 

Miy  particular  river  will  not  be  lost  or  go  to  swell  the  c^tch  on  the 

vhole  coast,  but  will  benefit  directly  only  that  particular  river,  and 

thus  afford  a  sure  return  for  the  labor  expended. 

There  is  also  a  very  good  economical  view  of  the  case.    The  young 

I,  when  first  hatched,  live  for  a  longer  or  shorter  time  in  our  rivers 

I  derive  their  feed  firom  the  river- waters.  But  there  is  so  much  feed, 

L  the  diminutive  shad  eat  so  little,  that  there  is  feed  enough  for  incal- 

»c     ble  quantities.    Before  tiiey  grow  much  they  drop  down  into  the 

ndless  ocean,  where  feed  is  equally  plenty,  and  then  when  they  run 

ip     ^n  full  grown  into  the  rivers  to  spawn  they  do  not  eaty  until  their 

^tuin  to  the  ocean,  so  that  our  rivers  are  taxed  but  little. 

Again,  the  eggs  hatch  in  a  very  short  time,  and  the  young  fish  at 
lirth  is  measurably  able  to  take  care  of  itself.  Besides  this,  the  extent 
rf  water  adapted  to  its  culture  within  the  geographical  range  is  exceed- 
ngly  vast.  Our  country  is  noted  for  the  number,  size,  and  extent  of 
ts  rivers.  It  is  nearly  surrounded  with  water,  and  almost  the  whole  of 
he  rivers  and  that  part  of  the  oceans  lying  near  the  shore  may  be  made 
o  contribute  to  the  growth  of  the  shad.  And,  still  again,  as  in  the 
ng  of  the  year  it  forces  its  way  up  our  long  rivers  to  their  sources, 
b  affords  for  two  months  an  excellent  chance  for  its  capture,  while  for 
he  remaining  ten  months  of  the  year  it  makes  for  itself  a  practic<al 
'close  time''  in  the  deep  water  of  the  sea. 

Various  fragments  of  the  history  of  artificial  shad-hatching  and  of 

he  operations  of  the  various  States,  and  theic  resjilts,  have,  from  time 

o  time,  appeared;  but  as  these  fragments  are  scattered  through  news* 

mper  paragraphs,  reports  pf  the  commissioners  of  the  various  States, 

[norial§  to  legislatures,  speeches,  &c.,  and  as  I  have  been  con- 

cted  with  shad-culture  from  its  commencement,  I  have  thought  it 

ivould  bo  of  interest  to  give  a  brief  and  connected  account  of  the  oper- 

itions  of  the  last  five  and  t)ne-half  years ;  and  that  such  an  account 

irould  possess  a  permanent  value.    I  may  also,  perhaps,  be  pardoned  if 

[  dwell  a  little  on  my  personal  share  in  the  history,  since  my  adventures 

^ill  show  the  obstacles  which  were  to  be  overcome,  and  what  a  thorough 

.^volution  has  been  made  in  public  opinion  in  regard  to  the  whole  sub- 

ect  of  the  artificial  increase  of  fish. 

A  great  many  attempts  had  been  made  previous  to  the  year  1867  to 

tch  out  shad ;  most  of  the  trials  being  made  on  the  Connecticut  River. 
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None  of  these  attempts  were  saccessfiil.    If  they  had  been  i 
cortainl}'  should  not  have  been  asked  to  attempt  the  discovei^.  a 
sitter  various  persons  had  been  at  work  for  years  on  the  prol 
commissioners  of  the  four  States,  Massachasetts.  Oonnec    lu  m 
Hampshire,  and  Vermont,  came  to  my  place  at  Caledonia  for  iuo 
of  urpfiiig  mo  to  come  to  the  Connecticut  River  to  try  and  i 
hat<;hinj?  a  success.    Of  course  I  could  not  tell  what  the  e: 
would  cost,  and  since  so  many  had  tried  iu  vain  I  had  ^ood  i       i 
fear  timt  1  should  not  succeed.    Tlie  commissioners  oftered  tti 
for  the  attempt,  but  as  I  felt  some  pride  in  the  matter  I  offered  tu 
and  try  the  experiment  at  my  own  expense,  provided  that  if  I } 
cessfui  they  should  pay  mo  what  was  right 

On  June  2i),  18G7, 1  arrived  at  Holyoke*    As  a  stranger,  I 
course  the  object  of  some  curiosity  to  the  village  people.    I  tiiouu 
would  talk  with  some  of  the  tishermcn  and  try  to  interest  t 
])roject.    A(;cordiuf;ly  1  told  them  for  what  I  had  come,  and  «     i 
about  to  do.    The  surrounding  crowd  really  did  begin  to  be  io 
in  my  talk,  but  greeted  me  with  expi^essious  of  nnbelief  more 
than  elegant. 

Of  course,  I  was  thankful  for  such  little  expressions  of  e    oa 
and  they  natuially  made  mo  feel  very  cheerAil.     When  1         • 
for  a  boarding-place,  I  could  not  find  any ;  or  at  least  a        ^  or  iw 
tiie  limit  of  my  stay  at  any  one  place.  The  house  was  full,  or  they  i 
ed  some  one  else,  or  something  wsis  the  matter.      At  first  I  conic 
men  to  haul  a  seine  for  me,  in  order  to  get  breeders.    But  as 
all-powerful,  at  last  a  few  of  the  men  contcmptaoasly  offered  tueii 
icos  for  ^'  a  consideration,"  and  on  Juno  30  I  made  the  first  hanl 
hundred  au<l  twenty-iivo  iish.    The  men  looked  upon  me  as  a 
and  very  naturally  tn^ated  me  as  such.    I  got  the  pans  ready.    S 
handed  me  a  ripe  shad,  and  I  commenced  to  take  out  the  ccrj 
they  all  surrounded  m<>,  with  a  shad  in  each  hand,  and  o(      i 
poke  at  me  dry  fun  and  vulgar  wit;  while,  as  if  by  acci         ,  evo: 
and  then  a  shad  would  slip  I'rom  some  one's  hand  and      »  pretty      i 
come  into  contact  with  me  before  it  fell,  until,  when  I  goc  thronsn.. 
(»overed  from  head  to  loot  with  blood,  milt,  and  slime.     Never 
took  about  one  million  eggs  that  time,  all  well  impregnated,  i    1 
in  the  pans.    The  next  morning  I  was  up  by  four  o^clock  and  i      u 
made  for  the  eggs  by  noon.    1  found  the  eggs  doing  tolera    r. 

July  2. — I  sni)i)ose  the  llshermen  thought  I  was  going      iir     1 
ior  when  I  wont  in  the  m<n'ning  to  visit  the  hatcliing-troughs,  I 
the  water  all  shut  oif  and  the  troughs  broken  down.     lam  not 
to  say  that,  as  1  looked,  a  few  drops,  which  were  not  rain,  ranui 
ch(»eks.    Some  of  the  inhabitants  of  the  place  came  down  town 
was,  and  on  seeing  the  broken-down  boxes  and  my  disappi 
to  me  the  first  kind  words  I  had  heard  since  I  came  to  the  pn 
from  the  oounnissioners.)     f  am  not  trying  to  make  myself  oaii  to  wi 
martyr.    The  oi)position  was  only  lu-tty  and  vexatious,  but  it  illual 
exactly  the  state  of  public  opinion  on  the  question  flvoyearsago.  J 
that  time  I  watched  nights. 

I  tried  all  sorts  of  troughs  and  boxes.    «At  first  I  tried  to  ha 
eggs  in  troughs  similar  to  thoseused  for  hatching  brook-tront,  1 
that  this  woidd  not  work.    The  shad-eggs  were  so  light  tl 
tie  water  i)assing  through  the  trongh  washed  them  out,     xuuix 
bars  of  coarse  gravel  across  the  tix)ughs  at  intervals,  and  let  on 
enough  to  wash  the  eggs  into  the  gravel.    By  this  method  j 
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it.  batched  out.    I  then  made  up  my  mind  that  the  eggs  would  have 

be  conflucd  so  that  they  would  not  get  away  and  still  could  have 

Bcient  change  of  water;  so  I  took  old  boxes  and,  knocking  oat  the 

is,  substituted  wire-cloth  and  put  the  boxes  in  the  current.    This  ar- 

migcment  answered  better,  but  the  eggs  were  carried  against  the  side 

opposite  the  current  and  lodged  there,  and  many  died  of  suftbeation.    I 

Jhought  if  I  could  let  in  the  current  from  the  bottom  it  might  keep  the 

*qrg8  from  packing  against  the  sides,  so  I  made  some  boxes  with  wire 

>ttoms.    This  proved  a  gain,  but  was  not  yet  the  thing,  because  the 

:s  had  a  tendency  to  heap  themselves  into  the  four  corners  of  the  box. 

L  Miipposp  I  made  twenty  different  kinds  of  boxes,  the  one  answering 

liest  being  a  box  with  wire-cloth  bottom  and  sides  partly  board  and 

[Hirtl}'  wire.    But  the  percentage  of  eggs  hatched  was  not  yet  what  it 

lUffht  to  be.    I  also  laid  some  eggs  in  various  i)ositions  on  gravel  in  tho 

tied  of  the  river;  of  these  about  one  egg  in  two  hundred  hatched  out. 

this  was  simply  done  by  way  of  oxi)eriment,  as  I  had  often  heanl  (and 

lear  yet)  of  eggs  beinglaid  into  river-water  and  there  hatching.   Well, 

".  was  satisfied  that  some  shape  or  form  of  box,  placed  in  the  river-cur- 

«nt,  was  to  bo  the  desired  method.    At  last,  one  day  I  happened  to  be 

anding  in  the  water  holding  a  box  full  of  eggs.    This  box  was  one  of 

►so  which  had  board  sides  and  ends  and  wire-cloth  bottom.    As  I  was 

ding  the  box  carelessly  in  my  hands  and  thinking  over  the  problem, 

I  en<l  of  the  box  happened  to  tuni  upward  against  the  current.  Imme- 

j»toly  the  eggs,  instead  of  lying  still  and  in  heaps,  commenced  to  boil  up- 

ranl  with  a  gentle  and  steadily-continued  motion.  One  look  was  enough. 

had  found  the  secret    The  only  thing  necessary  was  to  keep  the  end  of  the 

ox  toward  the  enri^ent  turned  up,  so  that  the  current  would  strike  ob- 

qnely  against  tho  wire  bottom ;  and  this  I  accomplished  by  means  of 

8  nailed  to  the  sides  of  the  box  at  tho  desireil  angle.    I  made  two 

jruial  ex]>erinients  with  this  box,  using  in  each  ten  thousand  carefully 

aken  eggs.    In  the  llrst  exi)eriment  all  but  seven  eggs  hatched :  in  the 

oxt  all  but  ten  eggs  hatched.    It  may  be  well  to  say  just  here  tnat  I  at 

nee  took  out  a  patent?  on  the  l>ox,  and  that  it  cannot  be  used  except  with 

iy  permission.    But  I  have  been  getting  ahe^l  of  my  story. 

On  July  A  I  found  that  the  river  boxes  were  doing  well  and  those  in 
lio  ci^eek'  Avere  not ;  so  I  abandoned  the  latter.  On  July  4  I  could 
dninly  see  a  living  formation  in  the  eggs.  July  o,  forty-five  hours  after 
mpregnation,  1  plainly  saw  the  young  shad  in  the  egg.  As  I  was 
ratchiiig  that  night  by  the  water-side,  a  fellow  came  down  and  was 
trading  oft'  to  my  boxes.  I  ran  out  and  hailed  him.  He  attempted  to  run 
>ft*,  but  I  ordered  him  to  come  up,  which  he  did  when  the  argument  was 
iiiforcetl  with  a  revolver.  He  said  that  he  saw  something  in  tho  river 
IB  he  was  passing,  and  thought  he  would  wade  out  and  see  what  it  was. 
;  patiently  exi>lained  the  whole  thing  to  him,  and  he  listened  just  as  if 
le  had  never  heard  of  it  l>efore. 

The  next  day,  July  G,  at  2  p.  ni.,  the  fli^st  shad  hatched  out,  in  fifty- 
»ight  hours,  Avith  the  water  at  75^.  On  July  7, 1867, 1  put  into  the  river 
:en  thousand  young  fish,  being  the  first  artificially  hatched  shad  ever 
;nit  into  the  river.  After  I  had  found  the  slant  in  the  boxes,  hatching 
ivas  very  easy  work.  But  this  was  not  the  end  of  the  business,  for  1 
lid  not  yet  know  what  to  do  with  the  young  fish.  In  solving  tho  prob- 
em,  the  first  thing  to  be  discovered  was  where  the  young  fish  went  to, 
ifter  being  hatched.  I  knew  that  the  young  trout  sought  the  shallow 
)laces  near  the  shore,  where  the  larger  fish  could  not  get  at  them.  So 
I  lii*8t  I  init  tho  young  shad  into  shallow  water  near  the  margin  of  tlie 
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river.    1  roiiuil  Unit  this  woiild  uot  do,  because  tlio  miiiuowK  tooktk 
even  ivliile  I  was  x)utting  them  iu.    There  were  also  schools  of  mi 
ai'ouud  the  hatchiiig-boxcs,  and  as  soon  as  I  turuedthem  over  to 
out  the  young  shad,  the  work  of  destractioa  commenced.  I 
one  minnow,  one  minute  after  I  had  turned  oat  the  young 
found  eleven  in  his  stomach.    In  onler  to  gain  time  for  workinu 
problem,  L  built  a  kind  of  i)ond  with  stones  on  the  bank  of       nv 
and  put  in  the  young  iish.    The  next  day,  when  looking  for  them,  i 
that  they  had  all  apparently  escaped.    But  the  banks  of  my  poDC 
made  tight  w^ith  gravel  and  I  did  not  think  that  the  yonngtiskc 
through.    While  looking  intently  into  the  pond,  I  saw  a  little  \1ng5 
passhig  over  a  white  stone  at  the  bottom,  and  then  I  remembered Q 
the  young  fish  were  almost  transparent,  and  that  it  w  Ito! 

anything  of  them  except  the  eyes.    By  watching  the  stones  ai 
tom  I  found  that  all  the  shad  were  collected  in  the  deepest  waterub 
pond,  or  that  part  farthest  from  the  shore.     Hero  was  a  re? 
hut  iu  order  to  be  certain  of  this  new  order  of  things,  I  tored     * 
outer  portion  of  the  pond- wall,  and  built  it  out  farther,  into  deeper 
I  put  in  some  more  shad,  and,  remembering  the  experience  of     11 
before,  I  strewed  white  stones  over  the  bottom  and  sank  whik 
The  next  day  I  could  e^asily  examine  the  whole  iK>nd  by  aid  of      1 
and  paper,  and  found,  as  I  expected,  that  all  the  fry  were-  agam 
ered  iu  the  deei>est  water,  or  that  farthest  from  shore.    It  ^ 
plain  enough  now.    The  young  shad,  as  soon  as  they  emei^ 
the  shell,  sought  the  middle  of  the  river.    They  were  too  small  10 
noticed  by  the  largo  fish,  and  the  minnows,  their  enemies,      1 
dare  to  come  into  the  deep  wjiter  after  them,  lest  they  in  turn 
become  food  for  the  larger  iish.    While  experimenting  in 
I  had  obtained  a  drug,  and  with  it  killed  all  the  minnows  in  1 
vicinity  of  the  boxes,  and  then  turned  out  the   fish.     But  so 
relations  came  to  the  funeral  that  I  was  obliged  to  relinquish  thi 
I  then  went  some  distance  above  and  roiled  up  tJie  water,  ana 
soon  as  it  became  so  muddy  that  the  minnows  could  not  see  to       ' 
shad,  I  emptied  the  hatching-boxes.    This  was  at  best  a  clu 
rangement,  and  was  discarded  as  soon  as  I  had  found  out  t 
sought  the  deep  water.    After  this  the  boxes  were  towed  inio  1 
die  of  the  river  and  emptied,  until  I  happened  to  remember 
minnows  did  not  feed  at  night,  and  after  that  the  boxes  were  < 
the  hatching-stand  at  night,  as  the  Hsli  would  find  their  wa\ 
middle  of  the  river  before  morning  light.    Still  further  to  te     we 
tion  of  the  place  of  their  abode,  1  took  a  dipperfuUof  young 
sank  it  slowly  beneath  the  surface  of  the  river,  near  the  shore; 
rose  up  out  of  the  dii)per,  and  without  one  exception  headed 
middle  of  the  river,    i  tried  it  again  a  little  further  out  with  the 
result,  and  then  I  went  across  the  river  to  the  other  shore  and     ■ 
there  with  still  the  same  result. 

I  thought  then  that  I  "  knew  it  all,''  but  there  was  one  more 
to  learn,  and  that  I  did  not  lind  out  till  some  time  after.    In  Jn]y« 
iny  c^gs  began  to  suffer  from  some  cause  5 1  could  not  find  out  the  i 
1"  had  no  suspicion  at  first  that  the  water  could  be  too  warm  for 
but.  as  I  remembered  that  for  some  days  the  weather  had      en  ea 
ingly  hot  and  sulti'y,  I  thought  I  would  see  if  the  heat  had      rtl 
do  with  their  failure  to  hatch;  so  I  put  a  row  of  boxes  into  tuc 
the  creek,  extending  them  out  into  the  river.    On  examining  to 
day  found  the  temperature  of  the  boxes  in  the  river  at  82°,  a 
eggs  all  dying.    At  the  other  end  of  the  string  the  temperaton 


PISH  CULTURE.  269 

J  and  the  eggs  were  all  good  in  the  creek  boxes,  until  the  river- 
was  reached,  and  there  the  eggs  were  safifering  very  badly.  This 
the  reason  at  once,  and  I  fonnd  that  a  temperature  of  aboat  75^ 
le  best  for  hatching  purposes* 

11,  the  thing  was  done ;  the  method  was  i)erfect,  and  has  not  been 

ved  since ;  I  felt  proud  of  it    That  season  I  not  only  invented  and 

teil  the  method,  but  put  into  the  river  over  fifteen  million  young 

My  exi>euses  while  there  were  over  $300,  besides  the  neglect  of 

las  at  home.    But  then  I  had  succeeded,  and  the  commissioners 

ad  solicited  my  assistance  were  highly  gratified,  and  were  pleased 

that  I  had  made  a  great  discovery,  and  one  which  would  be  of 

ulable  benefit  to  the  people  at  large,  &c.    I  did  not  expect  any 

p:«at  pecuniary  reward,  except  that  my  expenses  should  be  re-im- 

].    Imagine,  then,  my  feelings  of  grateful  astonishment  when  I 

d  soon  after  that  the  four  great  States  of  Massachusetts,  Connec- 

New  Hampshire,  and  Vermont  had  each  voted  me  $50  (or  $200  in 

repay  my  expenses — pay  me  for  time  and  work,  and  as  a  token 

fir  grateful  appreciation  of  my  services. 

I  next  year  I  went  to  Holyoke  again,  and  that  season  put  into 

onnecticut  Kiver  about  thirty  miUion  fish.    I  thought  that  this 

probably  make  some  impression  on  the  river,  but  was  afraid  that, 

se  of  the  low  number  of  shad,  and  the  great  number  of  their  cue- 

vhich  the  young  would  have  to  encounter  on  their  way  to  the  sea, 

lost  of  them  would  bo  eaten  before  they  attained  their  growth. 

re  had  always  been  a  dispute  about  the  time  which  it  took  for  a 

:o  grow  to  its  full  size.    The  opinion  was  then  general  that  it  took 

ae  year ;  that  the  fish  was  hatched  out  in  the  spring,  attained  its 

ze  by  the  next  spring,  came  up  into  fresh  water,  laid  its  eggs,  and 

I  did  not  believe  this,  and,  reasoning  from  the  growth  of  fish  with 

I  was  acquainted,  I  maintained  that  the  period  was  at  least  three 

One  year  passed  away.    If  the  general  opinion  was  correct,  then 

>rk  of  1867  did  not  show  any  result,  as  the  catch  was  no  greater 

isual.    If  my  opinion  was  coiTect,  then  the  spring  of  1870  was  the 

or  the  fish  to  show  themselves;  1869  came,  there  were  no  signs  of 

.se,  and  the  catch  even  less  than  usual.    The  spring  of  1870  came, 

»rought  with  it  the  long-expected  fish.    I  quote  from  the  report  of 

mmissiouers  of  Massachusetts,  dated  January,  1871,  page  4: 

unday.  May  21,  (1870,)  vessels  in  I^ong  Island  Sound  observed  the  unasnal 
le  of  vnst  Rchools  of  sliad.  The  next  day  thev  struck  in  at  about  the  month  of 
T  and  tilled  the  nets.  At  Lincoln,  ten  miles  m>m  the  mouth,  and  on  the  coast, 
housand  livo  hundred  and  sixty  fish  were  taken  in  one  i)ound,  (five  hundred  is 

a  larpo  cat<;h,)  and  the  total  yield  of  the  pounds  for  that  day  was  over  twenty- 
lusand.  At  lladdam  Island,  a  short  distance  up  the  river,  seven  hundred  were 
rith  one  sweep  of  the  seine,  which  is  mpro  than  one-third  the  yield  of  a  similar 
•r  the  whole  of  the  previous  season.  A  seine,  four  miles  below  Hartford,  took 
mdrcd  shad  the  same  day.  As  this  is  some  fifty  miles  up  the  river,  it  is  plain 
e  schools  struck  in  all  at  once,  and  that  those  which  headed  for  the  stream  kept 
i  great  rapidity. 

it  docs  not  apx>ear  that  on  the  Hudson  to  the  west,  or  on  the  Merrimac  to  the 
le  run  of  shad  was  unusual.  On  the  contrary,  both  those  rivers  report  a  small 
3.  Whence,  then,  this  local  phenomenon  ?  Tho  Connecticut  people  caU  them 
1*8  shad/'  attributing  the  increase  to  the  artificial  hatching  by  Seth  Green,  at 

Falls,  in  1867,  and  ^is  opinion  gets  color  from  tho  fact  that,  in  1868,  the  small 
g  fish  wore  unusually  plenty. 

een  raillions  of  young  shad  wore  put  into  tho  rivor  in  1SG7,  and 
thirty  millions  in  the  spring  of  18C8 ;  therefore,  if  the  three  years 
•  of  growth  held  good,  more  shad  wouhl  bo  taken  in  1871  than 
he  large  catch  of  1870.  The  sprmg  of  1871  was  awaited  with 
interest    The  catch  of  1870  might  be  an  exceptional  one,  from 
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aukuowu  causes,  aucl  not  arising  from  the  artificial  batching.  Bit 
1871  showed  an  uuusnal  yield,  and  an  increase  over  tlie  yield  of  b 
I)roi)ortioned  to  the  increased  hatching  of  1868^  tlien  there  y       xi 
reasonable  doubt  of  the  immense  valne  of  artificial  hatching. 
was  that  tlie  catch  of  1871  was  better  than  the  catch  of  1870.   m 
to  this  date  (1870)  the  largest  catch  ever  known,  or  of  \?hicli  v 
any  record,  was  made  in  the  year  1802,  and  the  catch  of  1871  va; 
(;ent.  larger  than  the  great  catch  of  1802, 

But  we  have  still  further  conilrmation.    In  the  year  1889  ycp 
attention  was  paid  to  hatching  shad  on  the  Connecticnt.    XothiDcv 
done  by  the  commissioners  of  tlshenes,  and  only  a  few  were)         i 
by  an  outsider.    The  catch  of  1872  exactly  corresi>onded  to  lou 
It  was  a  tolerably  fair  year,  but  not  to  be  compared  with  1870a]Mii( 
The  great  catch  of  1870  again  aroused  public  interest,  and  inthi 
of  that  year  sixty  millions  of  young  shad  were  hatched  and  pn      i 
river.    It  will  not  take  very  much  of  a  prophet  to  predict  that  i 
of  1873  will  be  the  largest  ever  known. 

When  I  first  Aveut  to  Holyoke  in  1807  no  shad  was  sold  t1    t 
than  40  cents.    The  natives  and  fishermen  did  not  think  of  i     mc 
Perhaps  they  could  aftbrd  the  luxury  of  one  shoil  in  a  year, 
might  be  able  to  say  that  they  had  tasted  shad  tliat  season,    sy 
we  want  to  do  with  shad  is  to  take  them  out  of  the  list  of  loxiin 
make  them  so  cheap  that  the  poorest  man  can  have  them  on  1 
It  can  be  done;  the  people  have  the  power  in  their  own  ha 
hope  to  live  until  I  see  it  accomplished.    I  believe  that  the  ni 
fish  can  be  so  increased  that  the  run  of  shad  will  actually  c 
in  the  river.    I  believe  that  they  can  be  so  increased  as  to  aiun 
man  to  fish  for  them  at  any  time  he  pleases  and  in  whatever  vi 
pleases.    Personally,  I  would  i»refer  a  close  time  of  twenty-fimi 
on  Sunday.    But  the  number  of  fish  can  bo  made  so  great  thats 
time  will  not  be  necessary.    The  rivers  can  bo  made  absolutely 
them.    All  the  fish  want  is  room  enough  to  spawn,  and  the  i 
make  room  enough  for  that  purpose. 

In  June,  1808, 1  commenced  hatching  out  shad  on  the  Hudson  I 
nnd(»r  the  direction  of  the  Ncav  York  commissioners  of  lisheri 
usual  (liiliculties  were  again  encountered.    For  the  purjioses  of 
brooders  have  to  be  obtained  at  one  of  the  fisheries.     The         i 
f(mnd  for  this  purpose  was  some  three  miles  from  a  hotel,    xttiw 
obtain  board  at  some  of  the  houses  near  the  place  where  I  was  woe 
but  the  people  looked  ui)on  me  as  a  good-natured  Innatic  and 
tlioir  doors.    I  walked  to  a  hotel  several  nights,  and  finally  bon 
old  canvass  awning,  made  something  like  a  tent  of  it,  and  "I 
out  on  that  line"  for  the  rest  of  the  summer.    That  year  the  a 
were  few  in  number  and  the  season  was  filled  with  various  ex       i 
as  to  the  best  conditions  of  place  and  time,  very  few  shad  being  pu 
the  river.    T\w  swell  caused  by  passing  steamboats  and  by  heavy  ^ 
was  very  fatal  to  the  eggs,  and  the  hatching-boxes  were  then 
moved  behind  an  island,  where  they  had  a  good  current  of  wa 
yet  were  protected  in  great  measure  from  the  swells  of  the  ii 
Hudson  liiver  steamers  and  from  the  Avaves  in  a  hard  blow. 

Ill  order  to  shoAv  the  state  of  the  river  at  that  time  I  qaote  fl      ' 
ropoit  of  the  ^'ew  York  commissioners  of  fisheries,  date  Marchi 
page  7 : 

"^  *  "  '^  A  thorough  oxiiiiiiiiciiion  of  thu  ftshorics  on  the  HudMB  v* 
luiulo.  Thiti  T\-aH  coinniciiccd  on  tho  4th  of  Juuo^  (1868,)  whon  the  nete  in  the  IW 
part  of  the  river  woro  bclog  takeu  up,  a«  tho  mam  run  hod  thoa  passed*    Qntt  o* 
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ut  and  (lifidatisfactiou  were  eucouutered  everywhere,  the  fisheries  having  fallen  off 

ienscly,  although  the  enhanced  price  paid  by  the  consumer  somewhat  indemnified 

»^  lisbennou  for  this  scarcity,  bnt  the  pui>lic  generally  suffered  in  consequence.   There 

ever  iHifore  had  been  so  few  shad  taken,  and  the  retail  price  in  marlcct  rarely  fell 

Mnw  75  cents  lor  fish  which  tea  years  ago  were  sold  for  10  and  15  cents  apiece.    Near 

i       ausvillc  and  in  that  portion  of  the  river  where  the  nets  wore  not  up  the  fishermen 

17  not  averii^ng  four  fish  a  day ;  higher  up  they  were  doing  somewhat  but  not 

tu.ih  better.    Scarcely  any  shad  pass  above  Albany,  where  in  former  times  they  were 

abundant,  as  they  eannot  ran  the  gauntlet  of  tne  nets  below.    At  the  time  when 

vua  commissioners  examined  that  sectioD,  the  seines  were  not  taking  over  one  shad  to 

haal. 

Let  us  bear  the  above  in  mind  and  compare  it  with  the  story  to  be 
old  four  years  later. 

In  the  spring  of  1869  there  were  hatched  and  put  into  the  river  about 
hree  millions  of  young.  The  reason  why  more  were  not  hatched  was, 
bat  not  enough  spawners  could  be  obtained.  In  1870  there  were 
latched  out  about  two  and  one-half  millions,  in  1871  about  eight  and 
»iie-quarter  millions,  and  in  1872  about  eight  millions. 

Acconling  to  the  theory  that  the  fish  would  return  full  grown  in  three 
'ears,  there  should  have  been  a  slight  increase  in  1871,  a  larger  increase 
n  1872,  and  should  be  a  larger  increase  still  in  1873  and  1874.    The  fact 

18*  that  the  yield  in  1871  was  larger  than  usual  on  the  Hudson, 

hough  the  immense  yield  in  the  Connecticut  that  year  glutted  the 
ket,  put  down  the  price  from  818  per  hundred  to  $3  per  hundred, 

[I  overshadowed  the  slight  increase  in  the  Hudson.  In  1872,  to  speak 
atirely  within  bounds,  the  fishing  was  more  than  twice  as  good  as  at 
ny  time  before  in  twenty  years.    Any  amount  of  fish  sold  at  from  $3 

>  $5  i)er  hundred,  whereas  the  usual  price  was  $18  to  $30  per  hun- 
r^.  The  boats  refused  to  take  them  any  more  unless  the  freight  was 
repaid ;  dealers  in  the  cities  wrote  to  the  fishermen  to  stop  sending,  and 
lany  dealers  who  had  contracts  with  the  fishermen  broke  their  con- 

icts  and  paid  the  forfeit  money,  rather  than  submit  to  a  greater  loss. 
1  men  stopped  fishing,  as  it  would  not  pay.  It  was  the  first  time  the 
larket  was  ever  glutted. 

Now,  in  comparing  this  abundance  with  the  previous  scarcity,  I  wish 

>  note  that  the  dealers  and  fishermen  were  no  more  dissatisfied  with  the 
itter  abundance  than  with  the  former  scarcity ;  abundance  of  fish  and 
>w  prices  caused  no  more  grumbling  than  high  prices  and  a  dearth  of 
Bh.  In  order  to  be  entirely  satisfied,  their  human  nature  required  an 
bundance  of  fish  and  the  highest  price  ever  paid.  The  general  pub- 
c  are  thankful  that  the  two  last  facts  are  not  likely  to  be  found 
jgether. 

Again,  in  looking  at  the  last  statement  of  the  abundance  offish,  that 
}  was  so  great  that  many  were  lost,  and  that  the  fishermen  had  to  stop 

tting  because  there  was  no  sale,  the  question  very  naturally  arises, 
ruat  more  does  any  one  want  ?  "What  is  the  use  of  putting  more  fish 
Q,  when  there  are  too  many  already  ?    Are  there  not  now  enough  to 

tisfy  the  demand!  Yes,  enough  to  satisfy  the  existing  demand.  But 
»ear  in  mind  the  following  facts.  The  increase  in  the  supply  was  alto- 
jetber  unexpected  by  the  fishermen  and  dealers.  Arrangements  and 
outracts  had  been  made  to  dispose  only  of  the  usual  supply  at  the 
isual  price.  Shad  had  come  to  be  a  luxury  found  only  at  hotels,  restau- 
•ants,  and  on  the  tables  of  the  rich;  and  as  the  price  was  exorbitant 
he  demand  was  limited.  When  the  sudden  influx  came,  the  demand 
lid  not  proportionately  increase.  People  had  ceased  to  think  of  shad 
18  a  regular  article  of  diet,  and  there  was  no  time  to  create  a  demand 
md  no  facilities  for  supplying  it  if  there  had  been.    Should  the  increased 
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supply  coutinuc  with  regularity  and  certaiaty,  there  will  be  no  difl 
in  disposing  of  the  catch — no  more  than  there  used  to  be  t       « 
thirty  years  ago  with  a  ver^'  much  smaller  i>opiilatioii« 

Then,  again,  twenty  years  ago,  salt  shad  were  just  as  much  aaa 
of  commerce  as  salted  mackerel  are  now.    In  this  day  no  one  e 
of  salt  shad,  and  all  along  the  Hudson,  Potomac,  Ohe         e 
Connecticut  stand  the  ruins  of  salting  establishments. 

In  the  month  of  June  three  tents  may  be  seen  standing  on 
bank  of  the  Hudson,  about  nine  miles  below  Albany.    &       e 
live  the  men  engaged  in  the  shad-hatching.    Abont  dnusk  Uiey  fgs 
to  the  lishery,  taking  with  them  the  necessary  pans,  &c.  i 

fishermen  are  engaged  to  haul  a  seine  every  night  daring  i 
As  soon  as  the  men  arrive,  the  fishermen  make  the  first  haul,  j 
about  8  p.  m.    A  boat  is  stationed  at  the  place  to  which  the 
drawn,  and  the  lish  are  handed  from  the  bag^  of  the  net  to 
the  boat,  and  the  eggs  at  once  taken.    As  soon  as  the  fish ; 
died,  another  haul  is  made,  and  the  fishing  is  continaed  i 
12  p.  m.,  the  largest  hauls  being  those  first  taken.     The  eggs  \ 
in  tin  pans,  about  twenty  thousand  in  each  pan.     When  fiisi 
they  are  about  nine-hundredths  of  an  inch  in  diameter,  hot  in  i 
time  (twenty  minutes  or  less)  swell  to  thirteen-hnndredths  of 
at  the  same  time  the  temperature  of  the  water  in  the 
to  have  lowered  10^.     After  impregnation  the  eggs  are 
washed,  and  are  then  ready  to  be  put  in  the  hatching'-bo: 
done  immediately  after  the  hauling  is  over,  at  12  p.  m. 

The  hatching-boxes  now  in  use  are  made  of  pine  sides,  fifte     J 
wide,  twenty-one  inches  long,  and  ten  inches  high.     The  bott       so 
ered  with  wire-cloth  of  eighteen  meshes  to  the  inch.     The  i 
used  are  no  longer  than  the  box,  and  are  put  on  at  an  angle  oi 
in  four.   The  wire-cloth  is  dipped  in  hot  gas-tar  to  prevent  rnsti  suii 
sides  are  also  coated  with  the  same  material.    The  reason  wb^ 
used  in  preference  to  paint,  is  because  paint  kills  the  fish  and 
not.   The  boxes  are  tied  together  in  gangs  of  six,  each  box  bdD£ 
broadside  to  the  current,  and  anchored  out  so  that  they  will  sw 
the  tide.    As  the  tide  turns  twice  each  day,  there  is  a  period  ui 
two  hours  at  slack  water  when  the  current  is  not  sufficient  to  st 
out  the  strings,  and  it  is  the  duty  of  one  man  to  attend  at 
and  at  intervals  move  the  strings  of  boxes,  and  thus  give  uio  c 
change  of  water.    The  boxes  containing  fish  ready  to  put  into 
are  marked  in  the  day-time,  and  at  night,  when  the  uewly 
are  placed  in  boxes,  the  lish  are  emptied  out.   There  in  no  uses  m  \ 
them  out  to  the  middle  of  the  river  before  setting  them  free,  a» 
will  find  their  own  way  to  deep  Avater  before  the  morning  Ught  b 
danger.    Every  day  the  boxes  are  examined  and  thoroughly  i 
this  is  a  work  of  some  delicf^cy  when  they  are  full  of  eggs.    Al 
hundred  boxes  are  used,  (costing  25  cents  each,)  hatching  at 
thousand  eggs  at  once. 

Some  experiments  haxG  also  been  tried  in  transporting  and 
planting  shad.    As  the  eggs  hatch  so  quickly  they  can  be  caniea 
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time  yet  to  exi)ect  auy  results,  but  the  yearling  fish  have  been  seen  in 
lihe  river.  ^ 

A  number  of  the  fry  were  also  taken  safely  to  Saint  Paul,  Minnesota, 

td  put  into  the  Mississippi  at  that  point.  Forty-five  thousand  were 
\9Ut  in  Lake  Ghamplain,  and  fifty  thousand  in  the  Alleghany  at  Sala- 

knea.    The  most  interesting  experiment  was  the  transportation  of  the 

[ry  to  California.    This  was  undertaken  at  the  expense  of  the  commis- 

srs  of  Galifomia,  but  with  the  permission  of  the  New  York  commis- 

3rs.    The  attempt  was  apparently  hopeless,  and  nothing  but  failure 

predicted,  but  it  turned  out  to  be  a  success,  and  as  an  account  of 

c    t  trial  will  serve  as  a  guide  for  future  journeys,  I  will  insert  it  here. 

'  the  10th  day  of  June,  1871, 1  started  at  6  a.  m.  from  my  hatching- 
loiishment  ten  miles  below  Albany,  on  the  Hudson  Eiver,  with 
Ave  thousand  young  shad  in  four  eight-gallon  milk-cans.    They  had 

en  hatched  the  night  before  at  the  establishment  under  charge  of  the 
new  York  commissioners.  I  arrived  at  Rochester  at  10  p.  m.,  and 
shanged  the  water,  substituting  that  fi^om  the  Genesee  River,  without 
injury  to  the  fish.  I  arrived  at  Cleveland  at  7.45  next  morning;  put 
two  hundred  shad  in  Lake  Erie,  and  changed  the  water  again.  The  fish 
irere  then  fresh  and  lively,  without  any  signs  of  sickness.  I  again 
idianged  the  water  at  Toledo,  and  when  I  arrived  at  Chicago  at  7  p.  m. 
the  fish  were  still  in  good  order.  Here  I  first  tried  the  water  from  the 
3ity  water- works,  but  found  there  was  too  much  oil  in  it;  so  I  went  to 
Aie  lake.  Having  tasted  the  water  and  found  that  it  would  answer,  I 
pnt  two  hundred  fish  in  Lake  Michigan,  and  on  June  21  started  with 
sans  newly  filled,  at  10.45  a.  m.,  for  CaUfomia.  I  carried  an  extra  can  of 
Beater,  for  before  me  was  a  long  stretch  of  almost  arid  land ;  still  I  was 
brtnnatc  enough  to  find  some  places  between  Chicago  and  Omaha  where 
[  could  get  a  few  pails  of  water  and  make  a  partial  change.    The  fish 

ore  still  in  good  order  when  we  arrived  at  Omaha ;  bYit  there  I  could 

►t  find  any  water  iii  which  they  would  live  five  minutes.  The  way  I 
A  ed  the  water  was  by  filling  a  tumbler  and  putting  a  few  fish  in  it ; 
t  was  easy  to  tell  at  once,  by  the  behavior  of  the  fry,  whether  the  water 
agreed  with  them  or  not.  I  did  not  get  a  full  change  until  I  reached 
jaramie  River.  From  Omaha  I  did  not  find  any  good  water  for  four 
mndred  miles,  and  the  only  way  I  kept  my  charges  alive  was  by  draw- 
Dg  the  water  out  of  the  cans  into  pails,  and  pouring  it  from  one  pail 
nto  another  until  purified;  this  process  being  assisted  by  my  getting  a 
ittle  ice-water  from  the  car-tanks. 

June  22. — Bad  water  all  day,  with  the  thermometer  100^  in  the  shade 
rem  0  a.  m.  to  4  p.  m.  I  used  ice-water  the  entire  day,  a  very  little  at 
^  time,  and  had  hard  work  to  keep  the  temperature  of  the  water  below 
(2^.  I  began  to  feel  blue,  and  doubtful  of  the  result  The  fish  suffered 
ionsiderably,  but  the  weather  began  to  be  cold  toward  night,  and  I  got 
temperature  of  the  water  down  to  75^  at  0  p.  m.,  the  fish  recovering 

little. 

June  23. — I  arrived  at  Laramie  River  at  5  p.  m.  and  got  a  good  change 
»f  water ;  fish  doing  well,  and  I  began  once  more  to  feel  hopefiQ  and 
mcouraged.  We  had  a  frost  that  night,  and  next  morning  at  7 1  ehanged 

iter  at  Green  River,  where  it  was  in  proper  condition.    At  2  p.  m.  I  got 
mother  change  from  a  stream  in  which  there  were  trout,  and  again  at 
)gden,  where  I  put  two  hundred  fish  in  the  river. 
.  June  25, — ^Tho  water  was  changed  at  the  Humboldt  River ;  the  water 
vas  good  and  continued  good  all  the  rest  of  the  way. 

June  26. — I  arrived  at  Sacramento  and  took'the  fish  up  the  river  two 
lundred  and  seventy-five  miles  from  Sacramento,  in  company  with 
18  A 
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Messrs.  Bedding  and  Smith,  the  Galifomia  flshory  commisaionm.  I 
tboir  presence  I  deposited  the  fish  in  the  Sacramento  River  the  aa 
night  at  10  p.  m. ;  there  were  about  ten  thousaDcl  in  good  order.  Oati 
sixth  and  seventh  days  out  they  began  to  bo  very  bosy  lookingfo 
Whenever  I  changed  the  water  they  wouhl  oleau  np  all  the  food 
was  in  it  in  five  minutes.    They  did  not  Baficr  for  foold  as  longastb 
lasted  on  their  bellies;  that  is  about  five  days;  them  they  i       ura 
tenance.    If  I  could  get  a  change  of  water  often  enough  t       n 
streams  I  could  carry  them  a  long  way,  as  nearly  all  str  ui 

with  small  insects.    With  this  view  I  examined  the  wa    *  oi 
ramento  where  I  put  them  in,  and  found  plenty  of  food  foriaeyi      d 
I  then  went  down  to  the  Pacific  Ocean  and  found  that  there  were 
of  sand-fieas,  which  are  the  prinoipal  food  of  the  old  shad  in  the  Al 
And  now  I  can  only  siiy  that  if  they  do  not  have  shad  in  the 
Ocean  there  will  be  but  one  cause,  the  roily  water,  caused  by } 
the  mountains  down  for  gold.    However,  I  think  the  fish  will  get 
all  right. 

In  closing  this  article  I  cannot  do  better  than  quote  from  a  lab 
of  the  Hon.  Bobert  13.  Eoosevelt  in  the  House  of  Representatives: 

Tho  rolativo  fertility  of  tho  water  and  the  land  is  altogether  in  foror  of  thav 
Au  aero  cif  land  will  produce  corn  enough  to  support  a  hnmiiii  beioff,  but  as 
water  wiU  ]>roduoo  enough  to  support  several  persona,  and  could  readQy  Im  mahr.. 
proper  aid,  to  sustain  the  lives  ot  many  more.    Tho  former  rcqairea  mana 
planting,  and  harvesting ;  the  latter  merely  recxnirca  Larvestine;  and  tm    ..< 
iish  are  snfliciently  abundant,  is  hardly  a  labor  at  all.     VVhilo  toe  yUAd  from  imm 
is  reasonably  large,  the  proiit  is  exceedingly  small.    The  field  umat  be  Dkmii 
harrowoit  and  fertilized;  tho  corn  must  bo  planted ;  it  inast  lie  plowed         -^ 
still  again  must  be  hoed ;  aud  ut  last  tho  ears  must  be  eti'ippedx  haakedt 
What  is  the  net  result  of  this,  compared  with  tho  natural  increase  of  fiou  ^ 
abundance,  almost  withont  effort,  finding  their  own  food,  and  fluaUy  taken  t 
net,  which  does  its  own  fishing  while  its  owner  is  slooping  ? 

•    «    «    «    «    yigi^  neglected,  destroyed,  iioached,  and  -wasted  cau  aooD  be  m 
hilatcd.    Their  reproductive  power  can  only  maintain  a  certain  cqailibr        ^ 
that  toward  destruction,  and  the  entire  class  will  quickly  disappear.    TK«i      ^^ 
wild  animals  and  they  will  inevitably  be  exterminated;  domesticate  them.  —  « 
encourage  their  growth  by  putting  them  under  healthful  inflnenoesy  proti 
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By  Charles  L.  Flint. 

The  Centcnuial  Exhibition,  to  be  held  in  tho  city  of  Philadi 
the  year  187G,  is  to  be  a  memorial  of  the  struggles,  tho  Baerili 
heroic  endurance,  and  the  triumphs  of  our  fathers  in  foon        i 
government,  claimed  to  be  the  highest  typo  of  civil        [itv 
world  has  ever  seen.    As  the  time  draws  iiigh,  this  g\         < 
appeals  to  the  pride,  to  the  patriotism,  to  the  reverence  Aur  the 
to  the  memory  of  the  dead,  to  the  highest  and  moat  ui      i 
of  every  American  heart,  to  make  it  a  success,  and,       t^u 
tion,  the  grandest  event  of  the  kind  which  maukind  ui      e^ 
Anything  short  of  this  will  fail  of  its  purpose. 
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It  is  true  tbe  happiness  aud  prosperity  of  a  nation  depend  upon  the 
anion  and  the  harmonious  development  of  every  ^'aricty  of  industrial 
pursuit ;  but  the  groundwork  and  the  pilhir  of  civilized  society,  on 
which  its  prosperity,  its  solidity,  and  its  glory  must  ultimately  rest,  is 
agriculture,  the  production  of  the  means  of  sustaining  a  rapidly  growing 
populatiou.  Commerce  dniwa  its  life-blood  from  this,  manufactures 
grow  out  of  it.  "They  all  stand  together,, like  pilhu-s,  iji  u  cluster,  the 
largest  in  the  center,  and  that  largest  is  agriculture." 

A  glance  at  the  history  of  this  great  industry  in  the  United  States 
will  therefore  be  found  to  possess  much  that  is  interesting,  instructive, 
and  useful. 

There  is  little  need  to  look  beyond  the  period  of  the  Kevolution  in 
search  of  the  first  steps  at  any  real  progress  in  the  agiiculturo  of  this 
country.  The  first  European  settlers  npou  these  shores  had  to  begin 
life  anew,  as  it  were,  in  the  midst  of  untold  hardships,  privations,  and 
dangers.  They  found  a  climate  widely  different  from  any  which  they 
had  known  before;  a  soil  which  the  foot  of  civilized  man  ha<l  never  trod, 
and  natural  productions  which  they  had  never  seen.  They  brought 
with  them  little  or  no  experience  which  could  have  fitted  them  for  the 
rude  struggle  with  nature  in  which  they  were  about  to  engage.  This 
they  were  forced  to  gJiin,  painfully  and  laboriously  enough,  with  the  ax 
iu  hand  to  clear  the  forest,  and  the  gun  by  their  side  to  defend  their 
lives.  That  progress  in  agriculture  should  have  been  slow  is  not,  there- 
fore, a  matter  of  surprise.  We  must  rather  wonder  that  they  got  on  at 
eUI  in  the  struggle  for  life. 

The  difiterent  colonies,  no  doubt,  had  a  somewhat  different  experience. 
The  winters  of  Virginia  were  milder  than  tliose  of  New  England,  aud 
the  settlers  on  the  James  Eiver  suffered  less  from  this  cause  than  those 
farther  north,  but  all  were  alike  surrounded  by  a  wilderness  infested 
by  savage  men  and  by  wild  beasts,  always  ready  to  prey  upon  their 
live  stock  or  to  destroy  their  crops.  For  some  months  after  landing 
there  were,  indeed,  no  cattle  to  be  destroyed.  The  first  animals  im- 
ported into  the  colonies  were  those  that  arrived  at  the  James  Hiver 
plantation,  some  time  previous  to  IGOO,  the  exact  date  of  their  arrival 
not  being  known.  In  IGIO  several  cows  wei*e  landed  there,  and  a  hun- 
dred more  in  IGll.  Tbe  first  may  have  been  brought  by  the  early 
adventurers,  either  at  the  time  of  their  first  voyage,  in  1C07,  or  soon 
after,  but  the  later  additions  probably  came  from  the  West  Indies,  being 
the  descendants  of  the  cattle  brought  to  America,  in  his  second  voyage, 
by  Columbus,  in  1493. 

So  important  was  it  considered  that  the  cattle  should  be  allowed  to 
Increase  and  multiply  that,  according  to  an  old  authority,  an  order  was 
passed  forbidding  the  destruction  of  domestic  animals,  on  pain  of  denth 
to  the  principal,  burning  of  the  hand  and  cropping  tbe  ears  of  the 
accessory,  and  a  sound  whipping  for  the  concealer  of  the  iacts.  Huch 
being  the  nature  of  the  encouragement  to  the  raising  of  stock,  the 
number  of  cattle  in  the  Virginia  colony  increased  to  about  five  hundred 
liead  in  IGL'O,  and  to  about  thirty  thousand  in  1G30,  while  the  fact  that 
the  number  had  decreased  to  twenty  thousand  in  1G48,  would  seem  to 
indicate  that  the  i*estriction  had  been  removed.  Many  also  had  been 
sent  to  the  colonies  farther  north. 

The  first  cattle  that  were  brought  to  New  England  arrived  at  Ply- 
mouth in  1024,  in  the  ship  Charity.  They  were  imported  for  the  colony 
by  (lovernor  Winslow,  and  consisted  of  three  heifers  and  a  bull.  They 
[)ossessed  no  uniformity  of  color,  being  black,  black  and  white,  and 
brindle.    In  1626  twelve  cowa  were  sent  to  Cape  Ann,  and  in  1620  thirty 
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more,  wliile  iu  1G30  about  a  hundred  were  imported  for  the  ^  gov< 
aud  company  of  the  Massachusetts  Bay  iu  New  Sngland.^  InUie 
time  a  hundred  and  three  cattle  and  horses  were  import    .  W^ 
York  from  the  island  of  Texel,  Holland,  by  the  IDutch  Wc     Im 
pany ;  and  in  1G27,  the  settlements  along  the  Delaware  were      pliean 
the  Swedish  West  India  Company,  so  that  by  the  year  1630  the  ni       i 
horned  cattle  iu  all  the  colonies  must  have  risen,  by  imx>ortafiQ        ^ 
natural  increase,  to  several  thousands,  to  which  were  added 
1632,  and  1G33  many  large  yellow  cattle  from  Denmark,  brongniorc 
by  Captain  John  Mason,  who  was  engaged  in  extensive  lambeiiogop 
erations  along  the  Piscataqua  Eiver,  in  New  Hampshire. 

These  were  the  sources  from  which  the  common  or  "native" 
of  this  country  sprang.    The  earlier  importations  were  midonl 
more  extensive  than  any  subsequent  ones,  the  colonists  relying  i       i 
natural  increase  to  supply  their  wants,  but  there  is  histonctd  tv 
to  show  that  there  was  more  or  less  interchange  of  stock  between  u 
various  colonies  at  an  early  date,  and  that  this  resulted  in  a  mixtmei 
blood,  such  as  we  find  it  now  in  our  common  stock. 

We  are  to  bear  in  mind,  also,  that  the  stock  of  the  mother 
and  of  the  various  other  countries  from  which  the  sapplies  of  t 
nists  were  drawn  was  not  at  that  time  improved  as  we  find  h 
present  day.    It  was  long  before  the  interest  in  the  improve     ii 
stock  had  been  awakened,  and  it  is  a  historical  fact  that  the  oi  w 
day  was  small  and  ill-shaped,  quite  inferior  to  the  ox  of  our  owe  1 
that  the  sheep  has  undergone  a  vast  improvement,  both  in  the 
and  value  of  its  wool  and  the  size  and  quality  of  tlie  carcass,  i 

last  century  5  that  throughout  the  earlier  part  of  the  last  c    nmrii 
average  gross  weight  of  the  neat  cattle  sent  for  sale  to  the .     i 
market  did  not  exceed  tliree  hundred  and  seventy  XH>nnds,  ana 
sheep  twenty-eight  pounds,  while  the  average  weight  of  the  fb 
now  over  eight  liundred  pounds,  and  of  the  latter  over  eighty 
Xor  is  it  probable  on  account  of  the  high  price  of  cattle  at  tjiat 
and  the  risks  to  which  they  were  to  be  exposed,  that  the  c<    n 
tained  the  best  specimens  then  known.    In  fact  the  differs    eu 
mals,  and  what  are  now  considered  the  best  points  and  the  luis       ■ 
dications  of  improvement,  were  nowhere  understood  or  a     [ 
two  centuries  ago.    That  the  cattle  of  the  early  settlers  were  p 
their  kind,  as  compared  with  our  ideas  of  the  quality  of  similar] 
's,  therefore,  plain  enough  to  be  understood. 

Tn  addition  to  this,  the  means  of  keeping  stock  of  any  kind,  in 
.  iiianner  as  to  secure  any  improvement  in  it,  were  not  at  1     :d. 
^arly  colonists  had  no  notion  of  raising  grass  and  hay  for  tl     r  i 
w  artificial  means.    They  relied  chiefly,  and  almost  tn    i 
•  L)on  the  production  of  natural  meadows  and  the  grasses  u    »u  i 
aarshes  along  the  sea-shore.    The  cattle,  like  their  owners,  1     I  to 
^-^  their  lives,  and  through  the  long  northern  winters  to  jive  ou 
"i  miserable  swale-hay.    Death  from  starvation  and  ezposuxei 
•Lxcommon,  and  sometimes  an  entire  herd  fell  victims  to  the  sevto     « 
h^  '=o«»son.  The  most  terrible  droughts  were  of  freqnent  occnrr 
.yi  great  distress.   The  Indian  corn  and  the  grasses  periahea  « 
-tent  that  both  grain  and  forage  for  stock,  at  times,  had 
.1  tv^  from  England,  to  keep  the  people  from  starving,  and  to  j 
-^.1^  ilive,  even  so  late  as  1750. 
•     *»e  mode  of  keeping  cattle  in  the  Virginia  colony.  Glover,  i 
■  ,ytLo.ry,  as  appends  by  ho  Uistorical  lU^gister,  says:  "All 
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ioni,  uulcss  it  be  some  of  tbein  that  bavo  a  little  wlioatstmw,  neither 
to  they  give  them  any  more  of  these  than  will  serve  to  keep  them  alive ; 
>y  reason  whereof  they  venture  into  the  marshy  grounds  and  swamps 
br  food,  where  very  many  are  lost.''  And  Clayton,  another  contempo- 
ary  authoritj^,  says  that  "  they  neither  housed  nor  milked  their  cows 
Q  winter,  having  a  notion  tJtat  it  would  Mil  themP  A  still  later  Swedish 
raveler,  Kahn,  in  speaking  of  the  James  Eiver  colony,  in  1749,  says : 

Tliey  make  scarce  any  mannre  for  their  com-iields,  bnt  when  one  piece  of  ground  has 
»en  cxbauAted  by  continnal  cropping;  they  clear  and  cnltivate  another  piece  of  fresh 
and,  and  when  that  is  cxhansted  proceed  to  a  third.  Their  cattle  are  allowed  to 
rander  through  the  woods  aad  uncultivated  grounds,  where  they  are  half  starved, 
lA-ying  long  ago  extirpated  all  the  annual  grasses  by  cropping  them  too  early  in  the 
.ingy  before  they  had  time  to  form  their  flowers  or  to  shed  their  seeds. 

This  statement  will  apply  with  nearly  equal  force  to  the  other  colo- 
des  at  that  date.  That  the  description  is  strictly  correct,  I  may  quote 
'rem  a  distinguished  Virginian,  the  Hon.  James  M.  Gamett,  who,  in 
.842;  said : 

Previous  to  our  revolutionary  war,  as  I  have  been  told  by  the  farmers  of  that  day, 
lo  attempts  worth  mentioning  were  made  to  collect  manure  for  general  purposes,  idl 
hat  was  deemed  nee<lfnl  being  8ave<l  for  the  gardens  and  tobacco-lots,  by  summer  cow- 
lens.  These  were  lilled  with  cattle  such  as  our  modem  breeders  would  hardly  recog- 
lize  as  belonging  to  the  bovine  species.  In  those  days  they  were  so  utterly  neglected 
hat  it  was  quite  common  for  the  multitudes  starved  to  death  every  winter  to  supply 
ddes  enough  for  shoeing  the  negroes  on  every  flurm.  This  was  a  matter  so  generally 
Ad  constantly  anticipated,  that  my  own  jB^rand&ther,  as  I  have  heard  from  unques- 

nable  authority,  was  once  veiy  near  turmng  off  a  good  overseer  because  cattle  enough 
uad  not  died  on  tne  farm  of  which  he  had  the  supervision  to  fumidi  leather  for  the 
»bove  purpose.    When  any  cattle  were  fattened  for  beef^  almost  the  only  process  was 

0  torn  them  into  the  corn-fields  to  feed  themselves.  Sheep  and  hogs  were  equally 
fleeted. 

In  order  to  realize  still  more  fully  the  condition  of  the  early  settlers, 
•  as  the  treatment  of  stock  is  concerned,  we  are  to  consider  that  no 
X  don  was  paid  to  the  culture  of  the  grasses,  even  in  England,  in 
he  early  part  of  the  seventeenth  century,  and  that  very  few  of  the 
oots  now  extensively  cultivated  and  used  as  food  for  stock  had  been 
itrodnced  there.  The  introduction  of  red  clover  into  England  did  not 
^e  place  till  1G33 ;  that  of  sainfoin,  not  till  1651 ;  that  of  yellow  clover, 
ot  tiU  1G59  'y  that  of  the  white  or  Dutch  clover,  not  tUl  1700.  Of  the 
atural  grasses,  our  well-known  timothy  was  first  brought  into  cultiva- 
on  in  this  country*,  and  it  was  not  cidtivated  in  England  until  the  year 
7G0.  The  culture  of  orchard-grass  was  first  introduced  into  England 
•om  Virginia  in  1764.  There  is  no  evidence  of  any  systematic  or  arti- 
cial  cultivation  of  grasses  there  until  the  introduction  of  the  perennial 
^e-grass  in  1677,  and  no  other  variety  of  grass-seed  appears  to  have 
een  sown  for  many  years,  not,  indeed,  till  toward  the  dose  of  the  last 
Bnturj',  upon  the  introduction  of  timothy  and  orchard-grass.  The 
Iclinburgh  Quarterly  Journal  of  Agriculture,  the  highest  authority  in 
acb  matters,  says  the  practice  of  sowing  grsiss-seed  was  never  known 

1  Scotland  previous  to  the  year  1793.  Such  being  the  case,  in  a  climate 
o  severe  as  that  of  Scotland,  it  is  not  at  all  surprising  that  the  custom 
[1  Qiis  country  dates  back  only  about  a  hundred  years. 

It  is  a  somewhat  curious  fact  that  the  modem  improvement  in  cattle 
a  England  did  not  begin  till  after  the  systematic  culture  of  the  higher 
[nalities  of  natural  grass.    It  is  not  strange,  therefore,  that  the  colo- 

3ts  here,  who  had  vastly  greater  hardships  to  encounter  in  the  prac- 
i<      operations  of  the  farm,  were  slow  to  recognize  the  possibilities  ot 

[jrovement,  or  that  their  cattle,  i)oor  as  they  must  have  been  at  the 

.cset,  continued  rather  to  depreciate  than  to  improve  in  quality  until 
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Bome  time  after  the  Revolution.    The  numbers  incrensed,  Iwwrevtti 
the  range  of  pasturage  or  browsing-grounds  was  comparatireh 
ited,  so  that  the  keeping  of  stock  may  be  said  to  liave  ass 
importance  in  the  okler  settlements,  by  the  middle  of  the  li     pcdic 
avIh^u  it  had  become  comparatively  safe  from  molentation. 

One  of  the  chief  obstacles  the  early  colonists  had  to  enco 
add  to  the  hanlships  of  their  lot  in  the  cultivation  of  the  roiIt  wasi 
dilTicnKy  of  ])roc,uring  suitable  implements,     A  few,  no  donbt.  n 
brought  witli  thorn,  but  all  could  not  obtain  tlieiu  in  this  w«iy,sfitl: 
only  metal  they  had  was  nuule  of  bog-ore,  and  tliat  was  so  hrittlea* 
breal:  easily  and  i)nt  a  stop  to  their  day's  work.     Most  of  thei 
wore  made  o,f  wood,  ru(U^  enough  in  construction,  heavy  of  ne< 
and  litthi  fit  for  the  jmrposo  for  which  they  were  made.    The      x» 
cast i]ig  stool  was  th(Mi  unknown.  It  was  discovered  in  Shcfficld,£.c 
but  not  till  t  ho  middle  of  the  last  century,  and  then  kept  a  secret  i 
some  years.    The  few  rude  farming-tools  they  liad  were,  for  thi 
l)art,  of  homo  manufacture,  or  made  by  the  neighboring  blae    in 
a  part  of  his  nmltifarious  business,  there  bein^  little  idea  of  theoi 
of  labor,  and  no  machinery  by  which  any  partioalat  implement 
exactly  duplicated. 

But  it  is  recorded  that  as  early  as  1G17  some  plows  were      ta 
in  the  A'irginia  colony,  for  in  that  year  the  governor  com         ill 
company  that  the  colony  "  did  suffer  for  want  of  skillftii  j 
and  means  to  set  their  i)lows  on  work;  having  as  good  gp 
man  can  desire,  and  about  forty  bulls  and  oxen,  but  they  ^ 
to  bring  theni  to  labor,  and  iron  for  the  plows,  and  hai 
cattle.    Some  thirty  or  forty  acres  we  had  sown  with  one  piow. 
stood  so  long  on  th(^  ground  before  it  was  reaped  it  was  in( 
and  the  rest  spoiled  with  the  cattle  and  rats  in  the  bam."    a  \ 
l)orary  resident  of  that  colony  says,  in  1648,  "  We  have  now  ^ 
upon  a  hundred  and  lifty  plows,"  and  they  were  drawn  by 
1G37  there  were  but  thirty-seven  plows  in  the  colony  of  MfUE 
Bay,  and  for  twelve  years  after  the  landing  of  the  Pi      im«  toe  a 
had  no  plows,  but  were  compelled  to  tear  up  the  ui  i 

hands,  or  with  clumsy  hoes  and  mattocks.    It  afterv 
custom,  in  the  Massachusetts  colony,  for  some  one  own       b 
go  about  and  do  the  plowing  for  the  farmers  over  a  consia 
tent  of  territory,  and  a  town  sometimes  paid  a  bounty  to  i    r 
would  keep  a  plow  in  repair  for  the  ])urpo8e  of  going  abonu  to  ^ 
this  way.    The  massive  old  wooden  i)low  itiquired  a  sttOne 
stout  man  to  bear  on,  another  to  hold,  and  a  thinl  to  dnvCi 
work  it  did  was  slow  and  laborious.    The  other  tools  were  a  h      ) 
a  clumsy  wooden  fork,  and,  later,  a  haiTow.  I  have  had  in  my  ] 
specimens  of  these  forks  two  hundred  years  old.     It  is  diifflcuii 
how  they  could  have  done  very  effective  work. 

Q'he  i>lows  used  by  the  French  settlei*s  ui)on  the  ^^  American 
in  Illinois,  from  the  time  of  their  occupation,  in  1082,  d^iira  to 
of  .1812,  were  made  of  wood,  with  a  small  point  of  iron      b      » 
tho  wood  by  striijs  of  rawhide.    The  beams  rested   upon       i  axk 
small  wooden  wheels.    They  were  drawn  by  oxen  yoked  by  t 
the  yokes  being  straight  and  fastened  to  the  horns  by  raw-1         i 
a  pole  extending  back  fi*om  the  yoke  to  the  axle,     Th    e 
large  an<l  clumsy,  and  no  small  plow  was  in  use  amoi     t         w 
among  corn  till  about  the  year  1815.    They  used  car     thavj 
particle  of  iron  about  them. 

Among  the  forms  of  the  oUI  wooden  plow  tliat  acb 
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than  a  local  i\>j)ntation  duviiig  tho  last  century  was  that  known  as 
Carey  plow/'  It  was  more  extensively  nse<l  than  any  other,  though 
irticular  form  varied  very  much  according  to  the  skill  of  eacli 
*mith  or  wheelwright  who  made  it.  The  land-side  and  the  standard 
nadeof  wood,  and  it  had  a  wooden  mold-board,  often  roughly  plated 
ivith  i>ieees  of  old  saw-plate,  tin,  or  sheet-iron.  It  had  a  clumsy 
fht-iron  slians  while  the  handles  were  upright,  held  in  place  by 
ooden  ])ins.  It  took  a  strong  man  to  hold  it,  and  about  double  the 
fth  of  team  now  required  to  do  the  same  aniount  of  work.  The 
i^hare  plow,"  sometimes  called  the  "  bull-plow,^  was  also  used. 

bar  forming  the  land-side,  with  an  immense  clump  of  iron,  shaped 
alf  of  a  lance-head,  into  the  ui)per  part  of  which  a  kind  of  colter 
istenetl,  which  served  as  a  point.  It  had  a  wooden  mold-board 
to  the  iron-work  in  the  most  bungling  manner.  A  sharp-pointed 
1,  held  with  the  reverse  side  up,  and  drawn  forward  with  the  point 

ground,  would  give  an  idea  of  its  work.  Then  there  was  the 
'elplow,-'  in  very  general  use  in  the  middle  and  southern  colonies, 
?hly  hewn  stick  was  used  for  a  beam,  and  into  this  another  stick 
named,  uix)n  the  end  of  which  there  Avas  a  piece  of  iron,  shaped  a 
like  a  sharp-])ointed  shovel.  The  two  rough  handles  were  nailed 
ined  to  the  sides  of  the  beam.  A  plow  known  as  the  "hog-plow" 
Iso  used  in  some  parts  of  the  country  in  the  last  and  the  early 
>f  the  present  century,  so  called  probably  on  account  of  its  rooting 
nsity.  Si>eeimens  of  this  plow  were  taken  to  Canada  in  1808  for 
lere,  which  would  seem  to  indicate  that  it  was  thought  to  be  one 

best  plows  then  made.  These  old  forms  of  the  wooden  plow  con- 
l  to  be  usetl  with  little  or  no  improvement  till  some  time  aft^r  the 
uing  of  the  present  century.     The  wooden  plow  was  liable  to 

decay.  As  for  the  other  implements  of  husbandry,  they  were 
'ew  and  verj'  rude.  The  thrashing  was  done  with  the  flail.  The 
)wing  was  done  by  the  wind.  Slow  and  laborious  hand-labor  for 
r  all  the  processes  of  the  farm  was  the  rule,  and  machine-labor  the 
tion,  till  a  comparatively  recent  date.  Indeed,  it  has  l>een  said 
I  strong  man  could  have  carried  on  his  shoulders  all  the  imple- 
\  used  on  his  farm,  except,  i>erhaps,  the  old  wooden  cArt  and  the 
w,  previous  to  the  beginning  of  the  present  century,  and  we  know 
he  number  as  well  as  the  variety  of  these  tools  was  extremely 

he  crops  raised  by  the  early  settlers,  and  upon  which  they  relied  chief- 
sustenance,  Indian  corn,  pumpkins,  squashes,  i>otatoes,  and  tobacco 
nostly  new  to  them.  Few  Europeans  had  ever  seen  them  cultivated 
)ua  to  their  arrival  here,  but  necessity  soon  showed  their  value  and 
Mie  Indians  they  learned  how  to  grow  them.    It  was  a  method  fol- 

with  little  change  down  to  the  opening  of  the  present  century. 
3  to  dig  small  holes  in  the  ground  about  four  feet  apart^  put  in  a 
r  two,  drop  the  seed,  four  or  six  kernels  of  com,  and  cover  it  up. 
iistnmient  used  by  the  Indians  for  this  purpose  was  made  of  a  large 
shell,  but  the  colonists  soon  substituted  the  heavy  mattock  or  grub- 

The  James  River  settlers,  under  the  tuition  of  the  Indians,  began 
se  corn  in  1008,  and  within  three  years  after  they  appear  to  have 
a  many  as  thirty  acres  under  cultivation.  The  pilgrims  found  it 
tivation  by  the  Indians  on  their  arrival  at  Plymouth,  and  began  its 
re  in  1021,  manuring,  as  the  Indians  did,  with  alewives,  then  called 
Is.-'  An  early  chronicle  of  the  Pilgrims  says,  '^Acconiing  to  the 
er  of  the  Indians,  we  manured  our  ground  with  herrings,  or  rather 
^  which  we  have  in  great  abundance  and  take  with  greiat  case  at 
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our  doors."'    Aiul  later :  ^-you  may  sec  in  one  towiisbipalmndiedaa) 
together  set  with  these  iish,  every  a<;ro  takiug:  u  thousand  of  them: 
an  acre  thus  dressed  will  produce  and  yield  so  innch  com  as  thnei 
without  fish.^    In  1G23  the  drought  was  so  severe  and  long  prob 
that  the  corn,  planted  very  shallow  and  manured  with  these  Mmn 
hill,  soon  began  to  wither  and  curl  up,  and  on  the  higher  landsftn 
ruined.    And  so  in  many  years  succeeding.  » 

Wheat  was  lirst  sown  by  Goswold  oa  Cuttyhunk,  one  of  the  Bi 
abeth  Islands,  in  Buzzard's  Bay,  as  early  as  1602,  when  he  firsts 
the  coast.    In  Virginia  the  first  wheat  appears  to  have  been  wwii 
IGll,  and  its  culture  continued  to  increase  there  till,  in  1648,  it  i^e 
corded  that  there  were  several  hundred  acres  of  it-.     Bat  it  so(x 
fell  into  great  disrepute  as  a  staple  crop,  as  the  cultore  of  tol     or< 
found  to  pay  a  great  deal  better.    For  more  than  a  hundred  j      rb 
it  was  but  little  cultivated  in  that  colony.    Wheat  was  early  <    u 
l)y  the  Dutch  colony  of  the  New  Netherlands,  for  it  is  record    i 
1G2G  sample.^  of  this  grain  were  taken  to  Holland  to  show  c     i 

done  in  the  new  country.    It  is  probable  that  the  Plymonth  con 
its  culture  within  two  or  three  years  of  the  settlement,  tl       u  ue 
appears  to  be  no  distinct  record  of  it  until  1G29,  when  wheat : 
grains  for  seed  were  ordered  from  England. 

But  though  the  cultivation  of  wheat  was  began  almost  simolt 
with  the  settlement  of  the  several  colonies,  it  did  not  attract  veiy 
attention  for  more  than  a  century,  Indian  com  and,  later,  potatoes 
relied  upon  for  food  to  a  much  greater  extent.    It  was  soon  fonnc 
subject  to  blast  and  mildew  in  the  eastern  colonies.    In  Jnly  oi 
^'  the  best  wheat,'^  according  to  an  old  manuscript  diary  that  1 1     e 
suited,  '<as  also  some  other  grain,  was  blasted  in  many  places  so  tl 
acres  were  not  worth  reaping.    We  have  had  much  ait>nght  the 
mer,  and  excess  of  wet  several  other  springs,  but  this  of  blastiuguu 
first  so  general  and  remarkable  that  I  yet  heard  of  in  New  England." 
it  was  <^  heard  of-'  often  after  that,  and  to  such  an  extent  that  it  i 
became  a  ver^^  prominent  crop  in  that  part  of  the  conntry.    It  is  s 
ter  of  history  that  there  never  was  a  time  in  the  eastern  colon 
it  was  a  sure  and  reliable  crop,  unless  it  be  so  now  with  oar  ioiii 
modes  of  culture  and  our  better  knowledge  of  the  proper  mod     n 
age,  deep  plowing,  and  thorough  drainage. 

Eye  and  barley  were  also  introduced  and  cultivated  by  the        I 
'^lers,  and  it  soon  became  the  almost  universal  practice  to  mix  uii 
if  the  former  with  Indian  meal  in  the  making  of  bread.     It  is  1 
o  have  been  the  custom  as  early  as  1648,  and  prol    bly  it  u 
It  a  considerably  earlier  date,  perhaps  as  early  as  1630.     v     s  t 
ntrodnced  at  the  same  time  with  rye.    Captain  G-oswold  j 
vith  other  grains  on  one  of  the  Elizabeth  Islands,  entile  souuieni 
'^Massachusetts,  in  1G02.    Though  much  more  extensively  grown 
y  c,  they  appear  to  have  been  used  chiefly  as  food  for  animals.    The 
ice  of  sowing  grass-seed,  as  we  have  seen,  never  became  common  ^^ 
'Louies.    It  was  not  generally  adopted  till  about  the  time  of  the 
•   lOn,  though  here  and  there  an  individual  farmer  may  have  i 

'^^  what  he  could  do  to  help  nature  clothe  the  surface  of  his  olu  j 
-  any  general  or  systematic  attempt  to  cultivate  grasses  for  hay 
y  unknown  and  unthought  of.    This  culture  was  of  recent  o 
lis  as  well  as  in  the  mother-country^  and  is  the  result  of  modem 
r  -'nr^  t  in  agric'ii*;ure. 
''     ;uit"^'^,  of ''•     ^)otato,  though  introduced  early  in  theh         '< 
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y  as  lC20,-was  not  re<;ognized  as  a  very  important  and  indispensable 
►  till  about  the  middle  of  tbelast  century,  when  it  bad  come  to  be  widely 
wu  and  esteemed  as  an  Article  of  food,  for  we  know  that  in  1747 
M    b  seven  hundred  bushels  were  exported  from  South  Carolina.    It 
the  sweet-potato  that  first  came  to  be  regarded  as  a  delicacy  in 
Dgland,  and  the  allusions  of  some  rather  early  English  writers  un- 
abtedly  ^fer  to  this,  rather  than  the  common  potato. 
Very  little  attention  was  paid  to  the  raising  of  fruits  previous 
I  the  Eevolution,  except  for  the  manufacture  of  cider.    The  first 
;>ples  were  raised  upon  Governor's  Island,  in  the  harbor  of  Bos- 
m,  from  wliich,  on  the  10th  of  October,  1639,  "  ten  fair  i)ippens  were  . 
rought,  there  being  not  one  apple  or  i)ear  tree  planted  in  any  part  of 
le  country  but  upon  that  island."    The  first  nursery  of  young  trees  in 
lis  country  was  that  planted  by  Governor  Endicott  on  his  farm  at 
alem,  now  Danvers,  in  1640,  and  it  is  related  that  he  sold  five  hundred 
pple-trees  for  two  hundred  and  filfty  acres  of  land.    The  systematic 
iltivation  of  fruit  was  not  common  in  tliis  country  previous  to  the 
solution,  nor  did  it  become  so  till  within  the  last  fifty  years.   Orchards 
jto  set  out  upon  many  farms,  but  they  were  tlesigned  chiefly  for  cider. 
Ii  greater  care,  however,  was  taken  to  raise  good  fruits  in  New  York, 
if     Jersey,  and  Pennsylvania  than  in  New  England,  and  several  noted 
rcnards  and  nurseries  existed  there  in  the  latter  part  of  the  last  cen- 
ity  and  the  early  part  of  the  present,  but  they  were  the  exception  to 
g^eneral  rule  even  there.    Choice  varieties  of  apples,  pears,  peaches, 
1  cherries  were  known  only  to  a  few  careful  cultivators,  and  the  num- 
of  varieties  of  these  was  quite  limited  as  compared  with  the  present 
\    Cider  was  plenty,  but  its  quality  was  much  less  regarded  than  its 
I     itity.    It  is  stated  that  so  late  as  1825  there  was  not  a  nursery  for 
\  sale  of  apple  and  pear  trees  in  Kew  England.    Trees  had  to  be 
jht  in  New  York  or  New  Jersey,  or  imported  from  abroad.    The 
I     horticultural  society  in  the  country  was  established  in  1829.    The 
msard  products,  according  to  the  last  census,  have  now  risen  to 
ad,000,000,  and  the  general  culture  of  fruit  is  rapidly  progressing. 
We  are  now  prepared  to  appreciate  the  condition  of  our  agriculture 
b  the  time  of  the  outbreak  of  the  Revolution.    We  have  seen  that  the 
^ttlers  had  but  poor  and  inefficient  tools,  poor  and  profitless  cattle, 
»r  and  meager  crops,  and  poor  and  miserable  ideas  of  farming.    They 
no  agricultural  journals,  no  newspapers  of  any  kind,  and  few  books, 
Lcept  the  old  family  Bible.    There  were  less  than  a  dozen  papers  pub- 
died  in  the  country  at  the  middle  of  the  last  century.    There  was  not 
le  in  New  England  at  the  beginning  of  that  century,  but  four  in  1750, 
id  these  had  but  a  very  limited  circulation  in  the  rural  districts.    There 
as  little  communication  from  town  to  town.    The  facilities  for  travel 
ere  extremely  limited.    It  was  before  the  days  of  stages  even,  and 
le  liberalizing  influence  which  modern  travel  and  social  intercourse 
cert.    Everything  was  favorable  to  the  growth  of  prejudice  and  of 
TOw-minded  views. 

jaloreover,  it  is  to  be  considered  that  throughout  all  the  days  of  the 

lonies,  from  the  very  outset,  the  i)olicy  of  the  home-government  was 

>  make  the  provinces  a  source  of  profit  to  the  mother-country.    It  was 

rigorous  rule  that  all  manufactured  articles  were  to  be  procured  of 

Ingland.    The  colonies  were  not  allowed  to  produce  such  articles  for 

mselves,  or  to  do  anything  which  should  come  in  conflict  with  the 

astry  of  the  old    country.    But  if  there  were  any  articles  that 

gland  was  in  need  of,  the  industry  of  the  settlers  was  confined 

0  them,  and  they  could  sell  them  only  to  England  and  buy  what 
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tliey  required  ouly  of  her.    Tbcy  encountered    new  reatrij    i 
every  turn.    The  grants  or  charters  were  isRticd,  ia  some  cases  i 
vidiialH,  ill  others  to  companies,  and  thifj  involved,  nnd  iti 
understood  to    involve,  self-government;    but    the  home-con 
very  soon  bcf^jin  to  cljiim  the  right  and  the  power  of  c 
several  p:overnors.    Tlie  colonists  were  forbidden  even  tocncaoTi 
tr(H\s  on  any  i)reteuse.    They  were  denied  the  right  to  ex|K>rt 
any  ])la(;e  out  of  the  King's  dominiouR,  to  sell  land  to  anybodyn 
sui>jects  of  the  lUitish  Crown,  to  ship  any  produce  except  in* 
vessels,  to  coin  money,  to  do  anything,  in  fact,  which  coaldl 
dependence  upon  the  mother-country.    Every  new  step  tAkeo.ev^ 
settling  and  working  new  lands,  was  met  by  some  new  and 
restraint,  intended  to  keep  the  colonists  in  leading-stritigs.   a 
act  of  l*ariiament,  i)assed  soon  after  the  beginnin^^  of  the  lastc 
denied  the  right  of  the  colonists  to  make  hatts.     The  home-ga 
was  very  indignant  at  the  custom  which  the  people  hwl  of  n 
their  v.ool  and  ilax  into  homespun  cloth.    They  woreforbiA 
itfactnre  ore  beyond  the  state  of  i)ig-irou.    Thus  tbfi  most  q 
restrictions  bore  upon  Colonial  agriculture,  as  well  as  i      i 
commerce  and  manufactures,  from  the  very  outset  of  the  a 
They  finally  became  so  burdensome  as  no  longer  to  be       oRi 
])atience,  and  led  to  an  open  rupture  with  the  home-govei 
monly  known  as  the  Ilevolution,  at  a  time  when  the  po| 
wliol(»,  country  was  considerably  less  than  three  millii    9, 
and  popular  estimate  of  three  millions  being  altogether  100  m 

During  the  period  of  th(»  Revolution  fkirm  production  was 
a  partial  stand-still,  and,  for  some  years  after,  it  was  in  a 
treme  depression.    It  took  time  to  wcover  flrom  the  effec     oi 
gle.    Gradually,  however,  the  importance  of  some  effort  jjo  de 
improve  the  agriculture  of  tlie  country  was  impressed  up< 
of  the  more  intelligent  and  public-spirited  of  the  people, 
most  part,  who  were  in  advance  of  their  time.    The  result  01 
liberations  was  the  formation  of  societies  for  the  encou; 
ricultural  improvement.    Thus  the  South  Carolina  Agriciu 
was  established  in  1784 ;  the  Philadelphia  Society  for  Pron 
culture,  in  1785 ;  the  Xew  York  (city)  Society,  in  1791 ;  t 
setts  Society  for  Promoting  Agriculture,  in  1792.     These     re 
city  than  country  institutions.    They  were  very  slow  in  r 
common  people.    The  average  farmer  of  that  day  was  not  up  « 
standard  of  thought  and  observation.    Their  example,  their 
their  entreaties  for  aid,  theii*  reports  and  papers,  fell  ooi 
dead  upon  the  mass  of  the  i>eople.    Farmers  were  not  to  be 
men  who  never  held  the  plow.    They  did  not  want  anything  u 
theories.    Custom  had  marked  out  a  road  for  them,  and  it  1 
and  easy  to  travel,  and,  though  it  might  be  a  circle  that 
just  where  it  had  started,  it  had  the  advantage,  in  the  o 
mind,  that  in  it  he  never  lost  his  way.    It  didn't  require  »      w 
of  mind.    His  comfort,  as  well  as  his  happiness,  was  based  on  I 
of  filial  obedience  to  old  usage  thjit  was  liereditary  in  1 

was  born  in  the  blood,  and  ruled  him  with  an  irresistible  in 
field  of  vision  was  bouiuled  and  narrow,  and  his  work        , 
tdticc,  so  far  as  he  coitld  see,  and  in  no  way  experin^ 
common  law,  based  on  precedent,  custom,  practice,  was      s  gi 
his  rule.    He  would  be  governed  by  custom,  not  by  rci         .    It 
(uistom  was  Ltwwn^  that  was  good  enougli  for  him,     Ic  ; 

to  doubt.    To  investigate  would  imply  doubt.    To 
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ize.  Theory  is  at  tbe  bottoQi  of  all  investigation,  and  theory  was 
bear  in  .hi«  mind.  The  logical  result — ^that  no  improvement  conUl 
lehed  without  investigation — had  no  terrors  for  him.  Ho  seldom 
The  irriiten  word  he  received  with  distnist.  It  might  contain 
ijiles,  and  it  wasn't  principles  that  he  cared  anything  about,  but 
'ci\  No  matter  whether  founded  on  wisdom  and  experionc(*  or 
>nictice  was  the  thing. 
s  ])robable  that  the  events  and  the  excitements  of  the  llevolution 

with  the  travel,  the  observation,  and  the  social  intercourse  which 
olved,  had  much  to  do  with  breaking  up  the  impregnable  barrier 
•ejndice  and  slavery  to  custom  and  preceilent  which  ruled  so 
gly  in  the  popular  mind.  Great  passions  which  rencli  and  stir  up 
iwest  depths  of  the  nation's  heart  have  a  liberalizing  and  pro- 
ive  influence.  They  excite  thought  and  awaken  a  spirit  of  inquiry, 
hat  the  picture  is  not  in  the  least  overdrawn  is  evident  from  the 
hat  here  and  there  are  a  few  specimens  left  to  remind  us  that  the 
Q  which  the  early  societie^s  infused  among  the  people  has  not  yet 
?ated  the  entire  mass« 

b  time  brings  its  changes.  Something  more  was  felt  to  be  needed, 
.  convention  was  held  in  Georgetown,  in  the  District  of  Columbia, 
B28th  of  November,  1809,  from  Which  grew  the  Columbian  Agricnl- 
Society  for  the  Promotion  of  Boral  and  Domestic  Economy  5  and 
•st  exhibition,  probably,  in  this  country,  was  held  by  that  society  on 
0th  of  ^lay,  1810,  with  the  offer  of  liDeral  premiums  for  the  en- 
gement  of  sheep-raising,  &c.  Elkanah  Watson  exhibited  three 
10  sheep  in  Pittsfield,  Massachusetts,  in  the  October  following  of 
tme  year.  It  was  an  innovation  upon  old  custom,  and  the  occasion 
ch  ridicule  and  contempt  among  the  farmersof  tnatday  andgener- 
,  but  it  was  the  germ  of  the  Berkshire  County  Agricultural  So- 

whose  regular  e^bitions  began  the  year  following,  and  are  be- 
l  to  have  been  the  first  county  exhibitions  ever  instituted  in  this 

ay. 

3  Massachusetts  Society  held  its  first  exhibition  at  Brighton  in 
offered  a  list  of  premiums,  and  instituted  a  plowing-match ;  but 
)ears  to  have  been  rather  with  the  design  of  testing  the  strength, 
ng,  and  docility  of  the  oxen  than  to  improve  the  plow.     The 
maker,  however,  happened  to  be  there  with  his  eyes  open,  and 
can  be  no  doubt  that  this  and  similar  ^diibitions  which  soon 
red  gave  a  new  impetus  to  the  progress  of  agricultural  mechan- 
Improvements    in    the  plow  had  begun,  even  before  the  close 
le  last  centur>'.     A  patent  had  been  granted  for  a  cast-iron, 
to  Charles  Newbold,  of  Burlington,  New  Jersey,  in  1797,  com- 
^  the  mold-board,  share,  and  land-side,  all  oast  together,  and 
s  regarded  by  intelligent  plow-makers  as  so  great  an  improve- 
that  Peacock,  in  his  patent  of  1807,  paid  the  original  inventor 
im  of  $500  for  the  right  to  combine  certain  parts  of  Newbold's 
with  his  own.    The  importance  of  this  implement  was  so  great 
command  the  attention  and  study  of  scientific  men,  to  improve 
>rm  and  construction,  and  Thomas  Jefferson,  in  1798,  applied 
^If  to  the  task,  and  wrote  a  treatise  upon  the  requisite  form  of  the 
board,  according  to  scientific  principles,  calculating   the  exact 
and  size,  and  especially  the  curvature  to  lessen  the  friction.    I 
in  my  possession  his  original  manoscript  of  this  essay,  contain- 
is  drawings  and  calculations. 

:  these  changes  and  improvements  were  not  readily  adopted  by 
irming  community.    Their  introduction  was  far  slower  tlian  any 
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new  iiiveiitioii  that  promised  to  economize  labor  and  do 
would  be  at  the  present  day.    Many  a  farmer  clang  to  his  ou 
plow,  asserting  that  cast  iron  poisoned  the  groand  and  f       i 
crops.    He  required  an  ocular  demonstration  before  paying  m 
J'or  an  iron  plow.    It  was  not  so  much  the  weight  of  the  old  j 
the  ibrm  of  the  mold-board,  and  the  constractlon  of  the  varioa 
that  needed  correction.    Its  draught  was  great,  on  account  of 
cessive  friction.    The  share  and  mold-board  were  so  attached  as  t 
too  blunt  a  wedge.    Its  action  was  not  uniform,  and  it  was  t 
hold,  requiring  constant  watchfulness  and  great  strength  to  pie 
from  being  thrown  out  of  the  ground.    To  plow  to  any  confd 
depth  it  was  necessary  to  have  a  man  at  the  beam  to  bear  down,  i 
mold-board  was  often  shod  with  iron  to  lessen  the  friction  :      t 
wear,  but  it  was  usually  in  strips,  often  of  nneven  thickn 
the  desired  efte<it  was  not  always  attained.    The  cast-iron  ] 
died  these  serious  defects,  and  seciured  at  least  some  greater  iuu£ 
in  construction.    The  modilications  of  the  mold>board,  which 
from  a  better  understanding  of  the  true  principles  of  c 
have  enabled  the  farmer  to  do  vastly  better  work,  anda  gr     i 
of  it  in  the  same  time,  and  at  a  less  exx>enditare  of  strength, 
larger  crops  as  the  result  of  his  labor,  while  the  cost  of  the 
considering  its  greater  eiiiciency  and  its  darability,  is  less  by  j 
ably,  than  the  old  wooden  plow. 

There  can  be  no  doubt  that  the  saving  to  the  coantry  fr      tl 
])rovements  in  the  plow,  within  the  last  hidf  centory,  h 
many  millions  of  dollars  a  year  in  the  cost  of  teams,  and  so      n 
in  the  cost  of  jdows,  or  that  the  aggregate  of  crops  has  been  i 
by  them  many  millions  of  bushels.    The  plow  has  also  been 
to  adapt  it  to  a  much  greater  variety  of  soils,    la  the  mode  oi 
factnre,  too,  a  vast  improvement  has  taken  place.    Hsdf  a  cen 
it  was  made  sometimes  on  the  farm,  sometimes  by  the  village 
smith,  and  the  wheelwTight.    The  work  is  now  concentrated 
establishments,  which  make  it  a  specialty.    In  Massachi      ta 
ample,  in  1845,  there  were  seventy-three  plow^mannfiEMston 
61,334  plows  and  other  instruments  annually,  while  in  1865  tne 
of  establishments  had  decreased  to  twenty-two,  which  made  la 
plows,  valued  at  $707,175.80,  annually.    A  very  large  plow 
established  in  Pittsburgh,  Pennsylvania,  in  1829,  and,  as  eariy  as 
it  was  manufacturing  as  many  as  a  hundred  plows  a  day,  by 
steam-power,  to  supply  chiefly  the  southern  market.    This  « 
ment  first  made  a  hill-side  revolving-beam  plow,  and  the  iroton 
plow,  and  more  recently  it  has  ma<le  a  vast  number  of  steel 
adapted  to  the  prairie  soils  of  the  West.    Another  factory,  in  th< 
city,  as  early  as  183(f,  made  plows  at  the  average  rate  of  4,000  a 
The  two  factories  made  34,000  plows  a  year,  valued  at  $174,000. 
are  now  many  other  still  larger  factories,  some  of  which  ms^e 
ten  to  twelve  hundred  different  patterns,  adapted  to  every  vs    s 
soil  and  circumstance. 

!No  one  can  for  a  moment  doubt  the  vast  superiority  of  the 
the  plows  of  the  present  day  over  the  old  forms  in  common  nse  j 
century  ago.     They  have  greater  pulverizing  i)ower:  they  are 
liable  to  clog ;  while  in  lightness  of  dmught,  ease  of  holding,  da 
cheapness,  perfection  of  mechanical  work,  quality  of  material,  co 
ness  with  which  the  surface  is  inverted  and  the  weeds  or  stubble 
uniformity  of  wear,  regularity  of  turning  the  fnrrow-slioe,  and  c 
respects,  we  have  made  a  vast  and  unquestionable  improvement 
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• 

lecLauical  principles  are  better  understood  and  more  intelligently 
We  have  combined  simplicity  of  construction  with  economy 
r.  A  better  knowledge  of  the  strength  of  materials  has  enabled 
duce  the  size  of  all  the  parts  of  farming-tools,  and  so  to  avoid 
isiness  of  the  older  style  of  implements,  and,  at  the  same  time, 
c  much  more  eflfective  work.  We  have  made  some  progress, 
substituting  the  principle  of  the  spade,  or  the  fork,  for  that  of 
r,  as  the  use  of  the  rotary  spader  is  a  sufficient  proof.  We  have 
ome  progress  in  the  application  of  steam  to  the  operation  of 
,  and  the  wonderful  performances  of  the  steam-plow,  in  the 
ances  where  it  has  been  tried,  have  indicated  the  possibilities  of 
re,  and  shown  that  the  time  is  not  far  distant  when  we  shall 
in  our  power  to  develop  the  resources  of  the  great  West  to  an 
did  with  an  economy  never  yet  dreamed  of. 
nportance  of  a  complete  and  i)erfect  pulverization  of  the  soil,  to 
f  the  extension  of  the  roots  of  plants,  and  the  access  of  air  and 
B,  was  never  more  fully  realized  than  at  the  present  time.    As  it 

;  but  partially  effected  by  the  plow,  which  crumbles  and  breaks 

soil  simply  in  the  process  of  turning,  something  farther  has 

ueen  required,  and  the  barrow  has  been  used  for  this  i)urpose, 

w  the  plow,  from  time  immemorial.    With  the  early  settlers 

element,  like  most  others,  was  made  of  wood,  of  simple  bars  and 

8,  furnished  with  wooden  teeth.  It  was  usually  home-made, 
Li  clumsy  enotigh.  The  first  improvement  was  the  substitution 
for  wooden  teeth,  which  were  afterward  pointed  with  steel,  when 
lade  lighter,  so  as  to  admit  of  being  moved  more  rapidly  through 

bangcs  and  improvements  of  this  implement  came  very  slowly, 
\  scarcely  twenty  years  since  it  can  be  said  to  have  approached 
)n.  It  has  now  assumed  a  more  compact  form  and  greater  flexi- 
ertain  parts  of  the  frame- work  being  hinged  together,  so  that  any 
i  be  lifted  or  raised  without  disturbing  the  working  of  the  rest, 
articnlar  forms  have  been  made  for  special  purposes,  like  the 
md  the  Nishvritz,  admirably  adapted  to  mellowing  the  surface 
jr-broken  land  without  tearing  up  the  inverted  sod.  The  rotary 
)  smoothing  harrow  may  be  mentioned,  also,  as  a  vast  improve- 
on  the  old  styles.  These  and  many  other  patterns,  after  which 
•ow  is  now  made,  seem  to  leave  little  to  desire  in  the  form  and 
y  of  this  most  important  implement. 

je  class  of  the  most  valuable  labor-saving  implements  may  bo 
ed  which  are  almost  entirely  due  to  modem  ingenuity,  such  as 
Lvators,  the  horse-hoes,  "the  grubbers,  the  drills  and  seed-sowers, 
srs  of  a  similar  character.  By  means  of  the  horse-hoe  and  the 
or  the  soil  can  be  frequently  stirred  among  growing  crops,  at  a 
q)ense,  thus  enabling  them  to  withstand  the  effects  of  drought, 
IS,  practicaUy,  a  greater  control  over  the  seasons.  Many  of  these 
machines  are  wonderfully  perfect  and  well  adapted  to  the  pur- 
which  they  are  constructed.  And  while  mechanical  invention 
n  active  in  this  direction,  our  shovels,  spades,  hoes,  and  forks 
en  vastly  improved  and  made  more  effective,  till,  for  lightness 
3h,  in  combination  with  strength  and  durability,  they  are  unsur- 
)y  any  similar  tools  in  any  part  of  the  world;  while  the  rapidity 
ich  they  can  be  manufactmed,  and  the  consequent  cheapness 
ich  they  are  sold,  are  among  the  marvels  of  modern  mechanics, 
lanufactnre  of  these  importont  articles  was  undertaken,  to  be 
m  before  the  Bevolntion^  and  as  early  as  1788  the  iron-plated 
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shovels  mado  iii  Bridgowater,  Massachusetts,  gained  the  credit  oi 
superior  ia  workmanship  to  the  best  imported  Bhovels  of  tl 
they  undersold  them  at  the  same  time*      A  large  shovel-im 
established  at  Easton,  Massachusetts,  aboat  seventy  ycais       ■ 
early  as  lStl2  it  was  making  about  30,000  shovels  a  year,    hy 
ments  iu  the  ])rocGss  of  manufacture,  the  patents  for  which  v 
iu  18!i7,  the  proprietor  gained  so  high  arepatationandsuebaii 
of  business,  that  l)y  1835  he  was  making  about  forty  dozen  dio 
spades  per  day,  each  shovel,  in  the  systematic  division  of  labor, 
through  the  hands  of  no  less  than  twenty  different  workmen.  Tb 
establishment  can  now  produce  over  two  hundi-ed  and  flfl^d 
Cast-steel  shovels  were  hrst  imtented  in  1828,  but  east      el  uoe 
'made  by  two  different  est^^blishments  in  Philadelphia  as       i] 
Shovels  and  hoes  were  made  at  Pittsburgh,  Pennsylvania,  in  < 
quantities  previous  to  the  yea^  1803,  and  by  the  year  1831  atee 
made  there  so  as  to  be  sold  at  the  rate  of  $4.50  a  dozen,  oni? 
l)rice  of  the  iron  hoe  ten  years  earlier.    Two  factories  iu  that 
1836,  were  able  to  make  steel  hoes  at  the  rate  of  1,600  do: 
8,000  dozen  shovels  and  spades  a  year,  iu  addition  to  a  larga 
other  tools  ;  while,  in  1857,  four  large  establishmeats  there  m 
dozen  hoes  and  11,000  dozen  planters'  hoes,  a  half  million  del 
of  axes,  and  large  quantities  of  picks,  mattocks,  aaws,  &o.    ! 
are  alluded  to  simply  to  show  how  this  industry  lias  bee 
trated  in  large  establishments,  where  perfection  can  be  atta      > 
division  of  labor.    Thera  are  many  similar  establishments  m 
parts  of  the  country. 

lUit,  perhaps,  the  most  important  of  modem  agricultural  in 
are  the  grain-harvesters,  the  reai>ers,  the  mowei'S,  the  thrashers 
horse-rakes.    The  sickle,  which  was  in  almost  universal  use 
a  very  recent  date,  is  undoubtedly  one  of  the  most  ancient  u 
i'arming  implements.    Heaping  by  the  use  of  it  was  always  i 
laborious,  while  ftom  the  fact  that  many  of  our  grains  would  rii 
same  time,  there  was  a  liability  to  loss  before  they  could  be 
and  practically  there  was  a  vastly  greater  loss  from  this  ci      ^ 
is  at  the  present  time.    It  is  not,  therefore,  too  much  to 
successful  introduction  of  the  reaper  into  the  grain-fields  oi 
try  has  added  many  millions  of  dollars  to  the  value  of  oni 
vests,  by  enabliug  ui^  to  secure  the  whole  product,  and  by 
possible  for  the  farmer  to  increase  the  area  of  big  wheat-flel 
certainty  of  being  able  to  gather  the  crop.    IN'othing  was 
ing  to  the  mercantile  community  of  Europe  than  the  fact  luiii.  v 
continue  to  export  such  vast  quantities  of  wheat  and  other  fa 
through  the  midst  of  the  late  rebellion,  with  a  million  or  twc 
bodied  men  in  arms.    The  secret  of  it  was  the  general  use  of 
chinery.    The  number  of  twoborse  reapers  in o|)eration  thi 
country,  in  the  harvest  of  1861,  performed  an  amount  of      u-ii  • 
about  a  million  of  men.    The  result  \vas  that  our  caiMioity  i     f 
(luction  was  not  materially  disturbed. 

The  credit  of  the  practical  application  of  the  principles  invol 
this  class  of  machines  undoubtedly  belongs  to  our  own  ing 
chanics ;  for  though  somewhat  similar  machines  were  inven 
hind  and  Scotland  many  years  ago,  they  had  never  been  pmv 
etiicicut  on  the  Held,  and  had  never  gained  the  confidence  of  the 
even  in  their  neighborhood;  while  the  patent  issued  toObedbi 
Cincinnati,  in  1833,  and  another  issued  to  McOormii      of  Y 
1831,  not  only  succeeded  in  the  trials  to  which  they  wn 
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Qcd  a  wide  ami  permanent  reputation.    Many  patents  bad  been  issued 
ills  eoinitry  pixivionsly,  tbe  first  baving  been  as  early  as  1803,  but  tbey 
t  not  provtMl  Kueeesst'ul.    Unasey's  macbine  was  introduced  into  New 
.ork  and  Illinois  in  18;>4, into  Missouriin  1835, into  IVnuKylvania  in  1837, 
Bcl  in  tbo  next  year  tbe  inventor  established  biinseU'  in  lialtimore, 
dcCorinick's  niacbinc  bad  been  worked  as  early  as  1831,  but  it  was 
ifterwards  greatly  improved,  and  became  a  source  of  an  immense  fortunii 
tbe  inventor.     He  took  out  a  second  patent  in  184.*),  iit'teen  other 
Acbines  baving  been  patented  after  tbe  date  of  bis  first  papers,  ineludinj? 
kt  of  tbe  Ketcbum,  in  1844,  wbicb  gained  a  wide  reputation. 
Jho  first  trial  of  reaiwrs,  partaking  of  a  national  cbaracter,  was  held 
mder  the  auspices  of  tbe  Ohio  State  Board  of  Agi-iculture  in  1852, 
?hen  twelve  <litl'erent  machines  and  several  ditterent  mowers  were  en- 
tered for  competition.    There  was  no  striking  superiority,  according  to 
;ho  report  of  tbe  Judges,  in  any  of  the  machines.    A  trial  bad  been 
leld  at  the  show  of  the  New  York  8t<ite  Agricultural  Society,  at  Luf- 
alOy  in  1848,  but  tbe  largo  body  of  farmers  who  had  witnessed  it  were 
lot  prepared  to  admit  that  the  work  of  the  machines  was  good  euougb 
;o  be  tolerated  in  comparison  with  the  hand-scythe.    Some  thought 
ly  might  possibly  work  in  straight,  coarse  grass,  but  in  finer  grasses 
r  were  sure  to  clog.    The  same  society  instituted  a  trial  of  reiipers 
inu  mowers  at  (ieueva  in  1852,  when  nine  machines  competed  as  reapers 
uid  seven  as  mowers.    Only  two  or  three  of  the  latter  were  capable  of 
Minaling  the  common  scythe  in  tbe  quality  of  work  they  did,  and  not 
>ne  of  them  all,  when  brought  to  a  stand  in  the  grass,  could  start  again 
vlthout  backing  to  get  up  si)eed.    All  the  machines  bad  a  heavy  side- 
Lraught,  some  of  them  to  such  an  extent  as  to  wear  seriously  on  the 
earn.    None  of  them  could  turn  about  readily  within  a  reasonable 
nace,  and  all  were  liable  to  tear  up  the  sward  in  the  operation.    The 
Id  Manning,  patented  in  18.31,  and  the  Ketchum  machines  were  the 
•uly  ones  that  were  capable  of  doing  work  that  was  at  all  satisfactory. 
>no  or  two  of  the  reai)er8  in  this  trial  did  fair  work,  and  the  judges  de- 
Ided  that,  in  comparison  witb  tbe  band-cradle,  they  showed  a  saving 
»f  8S'i  cents  per  acre.    Here  w^is  some  gain  certainly,  a  little  positive 
jdvance,  but  still  most  of  the  reai>er6,  as  well  as  the'mowers,  did  very 
Dferior  work.    The  draught  in  them  all  was  very  heavy,  while  some  of 
he  best  of  them  had  a  side-draugbt  that  was  destructive  to  the  team. 
Tbe  inventive  genius  of  the  country  was  stimulated  by  these  trials  to 
«u  extraordinary  degree  of  activity.    Patents  began  to  multiply  rapidly, 
al  trials  took  place  every  j-ear  in  various  parts  of  the  country  to  test 
uu  merits  of  the  several  machines.    The  great  International  Exposition 
it  Paris  in  1855  was  an  occasion  not  to  be  overlooked  by  an  enter- 
rising  inventor,  and  the  American  ma<;hines,  im])erf ect  as  they  were  at 
lat  time,  were  brought  to  trial  there  ill  competition  with  the  world. 
the  scene  of  this  trial  was  on  a  field  of  oats  about  forty  miles  from 
Paris,  eacb  machine  having  about  an  acre  to  cut.    Three  machines  were 
3ntejed  for  the  first  trial,  one  American,  one  English,  and  a  third  from 
Algiers,  all  at  the  same  time  raking  as  well  as  cutting.    The*  American 
machine  did  its  work  in  twenty-two  minutes,  the  English  in  sixty  six, 
and  tbe  Algerian  in  seventy-two. 

At  a  subsequent  trial  on  the  same  piece,  three  other  machines  were 
entered,  of  American,  English,  and  French  manufacture,  when  the 
American  machine  did  its  work  in  twenty-two  minutes,  while  the  t^^o 
others  failed.  *'The  successful  comi)etitor  on  this  occasion,''  says  a 
French  jounial, ''  did  its  work  in  the  most  exquisite  manner,  not  leaving 
a  single  stidk  uugatbered,  and  it  discharged  tbe  giain  in  the  most  i)er- 
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feet  shape,  as  if  placed  by  liand,  for  tbe  bindors.    It  finished  it 
most  gloriously/'     The  contest  was  finally  uarrowed  down  to 
macbiues,  all  Aniencan.    Two  macbines  were  afterwards conveiteQ 
reapers  into  mowers,  one  making  tbe  change  in  one  minute,  th 
in  twenty*    IBotb  performed  their  task  to  the  astonishment  a 
faction  of  a  large  concourse  of  spectators,  and  the  judges  conla 
restrain  their  eutbnsiasm,  but  cried  out, "  Good,  good  IP  "Well  done!" 
the  excitable  ]>eople  who  looked  on  hurrahed  for  the  Ameri*     i 
crying  out,  "That's  the  machine  P  "That's  the  machine!"  The 
a  French  agricultural  journjil  said :  "All  the  lanrels,  we  are  free  u 
less,  have  been  gloriously  won  by  Americans^  and  this  a 
cannot  be  looked  upon  with  indifference,  as  it  plainly  for         m 
ultimate  destiny  of  the  Xew  World."- 

Five  years  after  the  Geneva  trial  there  was  a  general  desire  to 
another  on  a  scale  of  miigniiicence  that  should  bring  out  all  then 
nent  reapers  and  mowers  of  the  country.    The  United  Sta 
tural  Society  accordingly  instituted  a  national  trial  at  Sy      use.. 
York,  in  1857.    ]More  than  forty  mowers  and  reax>ers  entereoi  i 
brought  to  test  on  the  tield.    It  was  soon  apparent  that  stri 
provements  had  been  made  since  the  meeting  at  Geneva.    The 
had  been  very  materially  lessened  in  nearly  all  the  machines, 
the  side-draught  was  still  too  great  in  some  of  them.    A       a 
machines  could  now  cut  fine  and  thick  grass  without  clogginfTi  ] 
was  a  manifest  progress  in  them,  but  of  the  nineteen  that  c 
mowers,  only  three  could  start  in  line  grass  without  backing  to 
speed.    The  well-known  Buckeye,  patented  only  the  year  h 
its  first  great  triumph  here,  and  carried  off  the  first  prize. 

Every  year  now  added  to  the  list  of  new  inventions  and  impiov 
In  1859  the  Wood  mower  was  invented,  and  soon  gained  a  high  i 
tion.    By  the  year  18G4  there  were  no  less  than  a  hundred  and  e 
seven  establishments  in  the  country  devoted  to  the  n     n 
reapers  and  mowers,  many  of  them  very  extensive,  and  ct  c 

nished  with  abundant  power,  machinery  and  tools  of  the  i 
scription,  while  the  work  had  become  wisely  and  thor     ^uiy  ^ 
tized.    The  people  directly  sustained  by  these  factories  ox« 
thousand,  while  the  value  of  their  annual  product  exceeded     a 
the  number  of  machines  amounting  to  one  hundred  th 

a^ino  years  aft<ir  the  Syracuse  trial,  another  exhibitiou  ui  moi 
reapers,  national  in  its  character,  was  held  at  Auburn,  New  Totm. 
the  auspices  of  the  New  York  State  Society,  in  Jnly,  1866.    Then 
of  mowers  that  entered,  single  and  combined,  was  forty*fonr ; 
ber  of  reapers,  thirty ;  or  seventy-four  in  all.    It  was  plain,  at  a  i 
that  a  decided  improvement  had  taken  place  in  workmanship  i 
chanical  linish.    The  mowers  were  more  compact,  simpler  in  o 
tion,  lighter,  and  yet  equally  strong;  they  ran  with  less  fticti 
draught  was  easier  and  the  machines  generally  weie  less  noi^y ; 
<»ut  the  grass  better,  and  were  capable  of  working  over  uneven  i 
The  committee  say  in  their  report : 

Those  who  bad  been  present  at  former  trials  wcro  ostoniiihed  at  t  il 

tion  Avbicb  bad  been  .attained  by  manufacturers  of  mowiDg-maohines.  « i 

with  two  exceptions,  did  good  work,  which  wonld  be  accoptable  to  any 
the  appearance  of  the  whole  meadow,  after  it  had  been  raked  over,  was  \i 
than  tiie  averajvc  mowing;  of  tbe  best  farmer  in  the  Stato,  notwitbst«ndhih> 
<litilcnltios  that  had  to  be  encountered.    At  previons  trialSi  vexy  few  nu 
stop  in  the  grass  and  start  without  backiug  for  a  frcE^  start.    At  the 


every  machine  stopped  in  the  grass  and  starteil  again  without  backiiw:  -% 
difiiculty  and  without  leayiug  any  perccx>tible  ridge  to  mark  thoplaoewlun 
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We  may  bcre  note  the  rapid  progress  of  these  uiost  valuable  labor- 
ing machines,  for  while,  in  the  earlier  trials,  only  one  or  two  mowers 
:fc  with  any  success  whatever,  no  one  doing  what  iiractical  farmers 
Id  call  good  work,  in  this  trial  forty-two  of  the  forty-four  machines 
•ed  did  their  work  well.    In  the  early  contests  even  a  partial  suc- 
is  the  rare  exception ;  in  the  kite,  failure  was  the  equally  rare 
»eption.    In  1850  less  than  live  thonsand  machines  had  been  made 
id  put  to  use,  and  few,  if  any  of  them,  gave  satisfaction.     Now 
\  is  scarcely  a  farm  of  any  size  in  the  country  but  has  its 
ng-machine.     It  is  one  of  the  grandest  agricultural  inventions 
odem  times,  and  yet  wo  see  that  it  is  less  than  twenty  years  since 
fts  were  freely  entertained  as  to  whether  it  would  ever  become 
ically  useful,  whether  the  numerous  meclianical  obstacles  would 
Butirely  overcome.    Its  triumph  has  been  complete.    We  have  now 
ly  mowers  that  have  not  only  a  national  but  a  world-wide  reputation. 
3cessful  introduction  of  these  machines  was  an  immeasurable 
lu  advance  upon  the  old  methods  of  cutting  grass.    They  come  in 
bii  son  when  the  work  of  the  farm  is  peculiarly  laborious,  when 

I     jr  la  held  at  higher  than  the  usual  high  rate  of  wages,  when  the 
her  is  often  fickle,  either  oppressively  hot  and  trying  to  the  phys- 
system,or  "catchy'^  and  lowering,  and  they  relieve  the  severest 
a  upon  the  muscles  at  the  time  of  harvest.    Our  reapers  are  at  the 
time  self-rakers.    We  can  reap  and  gather  from  fifteen  to  twenty 
r      %  day  in  the  most  satisfactory  manner. 

l:ne  horse  hay-rake  was  invented  at  an  earlier  date  than  the  mowing- 

liine.    It  has  been  used  in  this  country  nearly  seventy  years,  and  the 

-^ing  by  its  use,  sixty  years  ago,  was  estimated  to  be  the  labor  of  six 

in  the  same  time.    The  work  to  be  performed  in  raking  hay,  though 

c      is  comparatively  light.    It  does  not  require  the  exertion  of  a  very 

r       amount  of  strength.    It  is  just  such  kind  of  work  where  the  ap- 

ion  of  animal  power  becomes  of  the  greatest  advantage,  because 

>  jiiuitiplies  the  efiiciency  of  the  hand  many  times.    The  same  thing  is 

oticed  in  the  use  of  the  hand-drills  for  sowing  small  seeds,  the  t^der 

>r  taming  and  spreading  hay,  and  in  other  similar  operations.    The 

p  of  a  good  horse-rake  is  equal  to  that  of  eight  or  ten  men  for  the 

B  time,  and  from  twenty  to  thirty  acres  a  day  can  be  gathered  by  a 

n^le  horse  and  driver,  and  that  without  overexertion.    In  the  economy 

r  labor  the  horse-rake  must  be  regarded  as  second  only  in  importance 

^  the  mower  and  the  reaper,  and  is  considered  as  essential  upon  the 

■m  as  tiie  plow  itself. 

Xhe  tedder  is  another  invention  of  still  more  recent  date.    With  the 

itroduction  of  the  mower,  by  which  grass  could  be  cut  so  rapidly,  and 

le  horse-rake,  by  which  it  could  be  gathered  more  rapidly  than  ever 

fore,  there  was  still  wanting  some  means  by  which  it  could  be  cured 

roportionally  quick,  something  to  complete  and  round  out  the  new 

^Btem,  as  it  were,  to  make  the  revolution  of  the  process  of  hay-making 

atirc.    Various  forms  of  the  tedder  had  been  patented  and  used  in 

Sngland,  but  they  were  too  heavy  and  cumbersome  for  American  use, 

nd  it  was  left  to  our  own  inventors  to  meet  and  overcome  the  mechan- 

l  obstacles  in  the  way  of  success  here.    This  they  have  done,  and  wo 

v*e  so  far  economized  labor  in  thiR  direction,  that  the  tedder  is  now 

Ligarded  as  of  nearly  equal  importance  with  the  mower  and  the  horse- 

oke. 

To  these  appliances  for  lightening  and  shortening  the  labors  of  hay- 
Qg,  have  been  added  many  forms  of  the  horse-fork  for  unloading  and 
Dowing  away  hay  in  the  bam  or  upon  the  stack.    Few  machines  have 

19  a 


between  the  entrance  of  the  sheaves  and  the  end  of  the  opf 
is  one  of  the  greatest  results  which  it  is  possible  to  attain.    1 
sion  which  the  spectacle  produced  on  the  Arab  ohiefe  was  lu 
Good  as  that  machine  was  at  that  time,  it  has  been  greatly 
since  then ;  and  it  is  a  i'act  that  wherever  oar  first-class  mach 
come  into  competition  with  those  of  European  manafactnrei  ti 
invariably  proved  themselves  superior  in  point  of  simplicity, 
and  perfection  of  work. 

Nor  has  the  progi-ess  in  the  improvement  of  other  in< 
maehines  of  the  farm  been  less  marked  and  important.    1 
implements  have  felt  the  impress  of  the  mechanical  ^nJos  oi 
The  corn-sheller  has  been  brought  to  such  perfection  j     to 
corn  from  the  car  with  great  rapidity,  and  with  the  ap  t^i 

power.    It  has  been  adapted  to  horse-power  also,  and  \u  u. 
tions  of  country,  where  different  varieties  of  com  are  3 
shell  one  or  two  ears  at  the  same  time.    Its  economy  of  t 
is  such  as,  upon  large  farms  where  the  product  is  large,  to 
in  a  single  year. 

Thft  hav-piittor  \n  Jinothor  ina<»hinft  of  moflem  invi  i. 
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1 1    >  economy  of  feeding,  in  the  increase  of  thrift  secureil,  and  the 
ive  advantage  to  be  derived  in  the  manure.    There  is  a  difference 

0  Qion  upon  this  point,  to  be  sure,  but  notwithstanding  that,  the 

1  oi  some  form  of  tne  bay  and  straw  cutter  has  become  nearly  uni- 
tursal,  and  is  generally  regarded  as  quite  indisi)ensable  ui>on  most  well- 

dducted  flEuans.    Machines  for  this  purpose  are  made  to  be  worked 

w      lUd,  upon  small  farms,  and  by  horse  or  steam  power  upon  larger 

where  they  are  capable  of  reducing  to  chaff*  a  ton  and  a  half  of 

r  or  straw  per  hour. 

.    ot  and  vegetable  cutters  have  been  brought  to  equal  perfection,  and 

ire  large  stocks  of  sheep  and  cattle  are  kept-,  and  vegetables  are 

«     for  winter  feeding,  as  they  are  at  the  present  time  upon  all  well- 

la    d  farms,  the  root-cutter  is  indispensable.    By  its  use  the  farmer 

abled  to  cut  potatoes  and  other  vegetables  fine  enough  to  feed 

a        •  at  the  rate  of  a  bushel  in  less  than  thirty  seconds,  by  simple 

p«     jr. 
j^othmg  need  be  said  of  the  innumerable  variety  of  churns,  hand 
•mills,  the  contrivances  for  gaining  power  in  liftiug  stones  and 
»aiiing  stumps,  ditching-machines,  rollers,  and  a  thousand  other  labor- 
ing machmes  which  mechanical  ingenuity  has  added  to  the  stock  of 
tools,  till  the  value  of  farming  implements  and  machinery  was  re- 
ly by  the  census  of  1870,  to  be  at  least  $336,878,429.    The  same 
reported,  in  1860,  at  $246,118,141,  and  in  1850  at  only  $151,587,638, 
a  in  twenty  years  of  $185,290,791. 
.a^  evidence  that  the  mechanical  genius  of  the  country  is  not  yet  ex- 
isted, but  is  as  untiring  as  ever,  it  maybe  stated  that  the  patents  issued 
improvements  in  agricultural  implements  and  machinery  for  the  year 

2  exceeded  one  thousand,  of  which  thirty-six  were  for  rakes,  one  nun- 
red  and  sixty  for  hay  and  grain  harvesters  and  attachments,  one  hun- 
r  and  seventy-seven  for  seed  planters  and  drills,  thirty  for  hay  and 
b     7  cutters,  ninety  for  cultivators,  seventy-three  for  bee-hives,  ninety 

'  churns,  one  hundred  and  sixty  for  plows  and  attachments;  and  that 
^  annual  manufacture  of  agricultural'  implements  amounts  to  over 
12,000,000. 

Ilaving  alluded  briefly  to  the  wonderful  progress  made  in  the  im- 
rovement  of  the  implements  of  the  farm,  by  means  of  which  the  pos- 
ibility  of  production  has  been  so  largely  increased,  let  us  consider  for 
moment  the  practical  results  attained. 

Indian  corn  has  always  been  regarded  us  the  great  staple  crop  of  the 

tttry.    It  is  a  plant  of  American  origin.    In  the  universality  of  its  uses, 

its  intrinsic  importance  to  mankind,  no  other  grain  can  be  compared 

lu  it    Its  flexibility  of  organization  is  such  that  it  readily  adapts 

If  to  every  variety^  of  climate  and  soil,  from  the  warmest  regions  of 

uc>  torrid  zone  to  the  short  summers  of  Canada.    The  early  settlers,  as 

)  have  seen,  found  it  in  cultivation  by  the  Indians,  and  it  soon  became 

I  leading  crop  throughout  the  country,  the  crop  upon  which  the 

;    onists  relied,  not  only  for  food,  but  for  sale  and  exchange  for  other 

pessaries  of  life.    It  soon  became  a  prominent  article  of  export, 

►ecially  from  the  Middle  States,  New  Jersey,  Pennsylvania,  and 

LTolaware,  and,  to  some  extent,  from  the  States  farther  south.    Thus, 

in  1748,  South  Carolina  exported  39,308  bushels,  and  in  1754  10,428 

bushels.    In  1755  therawere  exported  from  Savannah  GOO,  and  in  1770 

13,598  bushels.    And  so,  in  1753,  Korth  Carolina  exported  01,580  bush- 

ils;  and  the  exports  from  Virginia,  before  the  Kevolution,  sometimes 

lounted  to  600,000  bushels  a  year.    The  total  amount  exported  from 

I  the  colonies,  in  1770,  was  578,349  bushels.    These  figures  are  not 
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lai'ge,  to  bo  sure,  wheu  compared  wiUi  tbe  imineuse  oxpor        [ 
p:aiD  at  the  present  day,  bat  tbey  serve  to  show'  that,  even 
KevolatioD,  Indiau  corn  bad  come  to  bo  regarded  as  m 
mouey  crop,  as  well  a^  a  prime  necessity  for  home  consami 
show  a  surplas  beyond  tbe  wants  of  the  population  at  tl     i 

Xothing  will  more  clearly  demonstrate  the  exceedingly  k 
of  our  agriculture  after  the  Bevolution  than  the  f^t  that  in  i 
port  of  corn,  including  351,695  bnshels  of  meal,  amounted  to 
030  bushels ;  in  1800,  to  only  2,032,435  bnshels,  inclading  3Vu 
els  of  meal,  while  in  1810  it  fell  down  to  140,996  bnsheb,  of 
86,744  bushels  were  in  the  form  of  Indian  meal.    That  was 
avenues  to  the  great  West  were  opened.    It  was  at  a  ti 
iiiland  farmer  h£^  no  available  market,  the  cost  of  trani^CH 
bulky  a  product  making  it  impracticable  to  team  it  to  any 
tance.    It  was  before  its  real  value  as  an  article  of  human 
predated  in  Europe,  and  when  its  consumption  as  such  t 
It  was  before  our  cattle  had  been  much  improved,  and  wfa 
ber  was  much  smaller  than  it  is  now,  when  it  has  come  lo  n 
that  it  makes  our  beef,  our  mutton,  our  pork,  and  our  pool    . 

Kor  did  the  production  materially  increase  till  within 
years.    The  Erie  Canal  was  not  opened  till  the  year  18S»; 
there  any  railroads  to  facilitate  the  transportation  of  men 
the  gradual  extension  of  settlements  westward  after  that      i 
increase  of  population,  led  to  an  increase  of  production,  oii,ii 
when  this  crop  first  appears  in  the  census,  the  yield 
377,531,875  bushels;  and  from  that  time  its  increase  has 
marvelous,  for  in  1850  it  had  reached  to  within  a  si      1 
600,000,000  bushels,  or,  more  nearly,  592,071,104,  oocnpyi     i 
acres  of  land.    Its  value  was  reported  at  that  date  as  f  2 
was  a  gain  of  57  per  cent.,  or  214,539,220  bnshels  in  ten  y      ^ 
increase  of  population  in  the  same  time  was  but  35  per  c     .  I 
about  three-sixteenths  of  the  whole  agricnltoral  product!      if 
try,  occupied  more  than  three-tienths  of  the  improved  land,  i 
to  more  than  25  J  bushels  for  each  inhabitant.    The  export  m 
rose  in  value  in  1856  to  nearly  $9,000,000. 

This  wonderful  rapidity  of  increase  continued,  partly 
the  vast  improvement  in  agricultural  implements  and  the 
ing  the  crop,  partly  on  account  of  the  multiplicity  of  raih 
ket  facilities,  till,  in  1860,  it  amounted  to  838,792,742  bush     : 
fi^en  off  somewhat  in  1870,  for  it  is  reported  then  as  760,94ft,(ifi 
a  portion  of  the  land  evidently  having  been  devoted  to  i 
had  very  largely  increased  in  the  same  time.    When  it  is  ci 
our  agiicultural  resources  are  still  but  partially  developea, 
of  this  cereal  appears  to  bo  truly  amazing. 

Kor  is  the  growth  of  wheat  in  this  country  less  important 
of  Indiau  corn.    In  some  respects  it  is  even  more  so.    ItiBim 
food  of  the  world.    It  has  been  said  that  tiie  progress  of  dvil 
intellectual  culture  can  be  traced  from  one  degree  to  another  by liw 
of  its  growth  and  consumption.    It  is  grati^ring,  therefore,  tn 
our  present  annual  production  of  this  cereal  amounts  to  ab< 
bushels,  and  that  eur  ability  to  increase  it  is  capable  of  \ 
limited  expansflpn.    It  has  always  entered  into  onr  exports  lo  ur 
dependent  chiefly  upon  the  foreign  demand,  amlcxperie     >  1 
that  the  sun^lus  of  this  grain,  the  amount  we  could  spare  ii 
sumption,  is  as  elastic  as  India-rubber.    If  Europe  needs     j. 
our  flour,  and  is  ready  to  p«iy  us  good  prices,  either  fh)m 


A   HUNDRED   YEARS*   PROGRESS.  293 

jcd  state  of  political  affaii's,  or  from  any  other  cause,  uo  one  could 
juds  to  our  surplus,  because  the  more  she  wants  the  more  we  have 
e,  and  the  less  she  requires,  the  more  freely  is  it  used  at  home. 
*  words,  the  amount  of  exports  will  be  regulated  chiefly  by  the 
\u     if  foreign  countries  are  willing,  or  arc  compelled  to  pay  for  it, 
L  sii^ply  them  to  any  extent  under  any  ordinary  circumstances. 
:port,  for  instance,  in  1850,  amounted  to  little  more  than  eight  mil- 
I  a  half,  while  in  1854  it  went  up  to  over  twenty-seven  millions 
bIs. 
nave  seen  that  wheat  was  cultivated,  to  some  extent,  by  the  early 
8  of  the  country.    Occasionally,  to  meet  the  exigency  of  a  short 
I  England,  France,  Portugal,  Spain,  or  the  West  Indies,  it  was 
ed,  to  some  extent,  in  the  early  part  of  the  last  century.    By  the 
750  New  Jersey  had  come  to  take  the  lead  of  all  the  Colonies  in 
;  wheats  and  may  be  regarded  as  at  that  time  the  great  center  of 
leat-growing  region.    Its  culture  had  grown  to  be  very  consider- 
long  the  Hudson  and  the  Mohawk,  and  in  Pennsylvania.   Mary- 
Virginia,  and  the  provinces  further  south  had  msule  tobacco  the 
g  object  of  culture,  almost  from  the  first  of  their  settlement,  and 
"op  constituted  for  a  long  time  the  most  important  export  from  the 
provinces,  though  North  Carolina  had  shipped,  on  an  average, 
jl30,000  barrels  of  pitch,  &r,  and  turpentine,  and  South  Carolina 
rable  quantities  of  rice.    But  the  product  of  tobacco  had  been 
ishing  for  some  years  previous  to  the  Bevolution,  on  account  of  the 
ition  of  the  soil  for  thati  crop,  and  the  planters  there  had  turned 
tention,  to  a  greater  extend  to  the  growing  of  wheat  and  other 
They  could  by  law  export  tobacco  only  to  Great  Britain,  but 
Duld  ship  wheat,  flour,  lumber,  &c.,  to  the  West  Indies  and  else- 
Wheat,  therefore,  had  begun  to  enter  into  the  exports  of  the 
•uthern  i)rovinces  prioj  to  the  Eevolation.  . 
ihat  the  production  of  wheat  and  flour  had  not  risen  to  anything 
le  relative  importance  which  it  holds  at  the  present  time,  will  apx>ear 
he  fact  that  in  1791  the  exix)rt  of  this  grain  was  but  1,018,339  bush- 
d  619,681  barrels  of  flour.  While  in  1800  it  was  but  26,853  bushels  of 
,  and  653,052  barrels  of  flour.    In  1810  the  amount  sent  abroad 
J5,024  bushels  of  wheat,  and  798,431  barrels  of  flour.    No  statis- 
the  actual  production  of  this  grain  were  gathered  previous  to  the 
\  of  1840,  but  it  is  reported  in  that  year  to  have  been  84,823,272 
!s.    From  that  time  to  1850  the  iiicrea^  appears  to  have  been  but 
cent.,  the  product,  at  the  latter  date,  being  100,485,944.    In  that 
)r  rather  in  1849,  on  which  the  return  is  based,  Pennsylvania  pro- 
more  than  any  other  State  in  the  Union,  or  15,367,691  bushels.   Its 
zt  at  the  last  census  was  nearly  20,000,000,  but  the  center  of  pro- 
has  moved  farther  and  farther  to  the  west. 
:e  the  practicability  and  economy  of  the  reaper  and  other  machinery 
e  certain,  the  increase  in  the  production  of  wheat  has  been  more 
as  appears  from  the  fact  that  in  1860  the  crop  amounted  to 
4,924  bushels,  and  in  1870  to  287,745,626  bushels.    Our  exports  of 
ireal  in  1860  amounted  to  about  12,000,000  bushels,  in  1861  to  over 
,000,  and  in  1862  to  very  near  30,000,000,  a  greater  quantity  than 
^er  been  known  before.   In  addition  to  the  vast  increase  of  this  crop 
Middle  and  Western  States,  the  production  of  wheat  in  California 
omes  in  to  swell  the  aggregate  capacity  of  expansion,  to  an  extent 
y  of  notice ;  for  while  in  1850  her  product  of  wheat  is  returned  as 
7,228  bushels,  her  yield  of  1870  waa  nearly  17,000,000  bushels,  with 
sources  but  slightly  developed.    And  when  it  is  considered  that 
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the  great  Northwest,  Iowa,  Minnesota,  and  the  region  lyins  bej 
still  remains,  to  a  large  extent,  unoccnpied,  there  seei  ] 

apprehend  that  the  growth  of  this  important  crop  will  uoir  i 
increase  in  the  f ntare  as  rapidly  as  it  has  in  the  past. 

The  other  smaller  grains  have  never  occupied  so  pi  ai 

in  onr  agricnlture,  l^ing  grown  more  especially  for      no  w 
but  in  the  aggregate  they  constitute  no  mean  item  ox  oar 
cultural  wealth.    Thus  our  rye-crop,  as  returned  in  1870, 
nearly  17,000,000  bushels,  our  bfirley  to  nearly  30,000,00u,  • 
wheat  to  nearly  10,000,000,  and  our  oat«  to  over  282,000,0uv. 
which  in  ISGO  was  reported  at  187,167,032  pounds,  had  Men  v 
1870  to  73,035^021  pounds. 

The  potato  is  more  universally  cultivated  than  any  other  ]        i 
perhaps,  Indian  corn.    It  is  scarcely  more  than  a  hundred  y 
became  universally  recognized  as  an  indispensible  farm  pn     cl 
ing  the  latter  part  of  the  last  century,  and  the  earlier  psurt  oi 
ent,  its  cultivation  in  new  soils  was  so  easy,  and  its  yield  sc 
that  it  became  an  important  article  of  food.     No  accoant  ^ 
it  in  the  census,  however,  till  1840,  when  the  yield  was  : 
108,298,060  bushels.    Since  that  time  the  liability  to  dia      eJ 
so  great  that  the  production  has  not  increased  in  the  i     se : 
other  crops,  though  the  amount,  by  the  census  of  lb'tfO,inc 
20,000,000  sweet  potatoes,  was  165,047,297  bushels.     It  1 
formed  no  inconsiderable  item  of  export,  though  by  nomea      oo 
pared  in  this  respect  with  wheat  and  Indian  com.     It  islai^j 
the  feeding  of  stock  in  some  sections  of  the  country. 

The  culture  of  tobacco  was  undertaken  by  the  settlers  in ' 
from  the  very  outset  of  the  colony.    It  is  recorded  that  in 
gardens,  fields,  and  streets  of  Jamestown  were  planted  with 
It  immediately  became  not  only  the  great  staple  crop,  but  the 
currency  of  the  colony.    By  the  year  1622  the  product 
60,000  pounds,  and  it  more  than  doubled  in  the  next  twenty; 
culture  of  this  plant  was  introduced  into  the  Dutch  co    li' 
York  in  1646,  though  it  never  gained  ."the  prominence  t    ire 
farther  south.     But  Maryland,  the  Garolinas,  Georgia,  non 
later  Kentucky,  made  it  the  leading  object  of  their  culture  an 
their  iirst  settlement.    It  long  constituted  the  most  valu 
British  America ;  but  the  product  per  acre  bad  been  dimi 
many  years  l)cforo  the  Eevolution,  owing  to  the  difficulty  ol 
manure,  and  the  consequent  exhaustion  of  the  soil.    But  f 
1776  the  exports  of  this  crop  averaged  40,000,000  pounds  a  y 

Tobacco  has  now  become  a  somewhat  prominent  crop 
setts  and  Connecticut,  and  in  both  of  these  States  its  culcnie 
extending,    lu  1850,  for  instance,  but  138,246  pounds  were 
Massachusetts ;  in  1860  the  crop  increased  to  3,333,198  p      3 
1870  to  7,;512,88r),  while  the  crop  of  1872  is  probably  at  i< 
cent  greater  still.    The  aggrogjite  yield  of  the  country  in  li      ^ 
ported  by  the  census  of  that  year  as  219,103,319  poundSi  whw 
it  was  reduced  to  109,752,055  pounds ;  but  in  1860  it  wentnpw 
200,401  iwunds,  to  fall  again  in  1870  to  202,735,021  pounds,  a 
to  be  explained  in  part  by  the  many  casualties  to  whichit  js  i 
damage  by  insects,  hail,  drought,  frosts,  &c. 

The  cotton  crop  of  the  conntrj'  has  grown  up  entirely  within  t 
hun<lred. years.    The  iirst  improvements  in  the  process  of  sp         ^ 
England  were  not  made  till  the  invention  of  Arkwright,  la  » 
the  spinning-jenny  of  llargreaves  in  1770,  and  comparativdy 
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J  bad  been  raiseil  iu  our  Southern  States  previous  to  1793,  when  Eli 

Whitney  invented  tbe  cotton-gin.     Up  to  that  time  the  difficulty  of 

Being  "the  cotton  from  the  seed  hs\d  been  such  that  one  hand  could 

mean  but  a  ]>ound  a  day,  and  even  at  the  high  price  of  25  or  30  cents  a 

>iiDd  it  could  not  be  made  profitable.    By  Whitney's  invention  a  hand, 

^ad  of  one  pound,  coald  clean  300  x>ounds  a  day.    At  about  the 

10  time  steam  was  introduced  as  a  motive-power  in  England,  and 

t,  with  the  great  improvements  in  carding  and  spinning,  enabled 

I  man  to  do  the  work  which  it  had  previously  required  2,200  men  to 

,  in  the  same  time,  by  the  old  methods.    Machinery  had  introduced 

I  entirely  new  condition  of  things.    The  effect  of  it  was  to  produce  a 

ntal  change  in  the  state  of  afiairs  at  the  South,  and  cotton-growing 

rery  rapidly  grew  up  to  immense  importance,  constituting  about  a 

rd  part  of  the  whole  exports  of  the  country.     Each  decade  showed 

1  increase  of  about  100  per  cent,  in  production,  till,  in  1840,  it  had 

-eached  744,000,000  pounds,  six  times  the  product  of  1820.    The  quantity 

jf  cotton  exported  in  1792  was  only  138,328  iK>uuds.    The  quantity  ex- 

c     ed  in  1860  was  1,705,115,735  pounds,  or  4,412,789   bales  of  400 

(iinds  each,  but  the-  quantity  produced  in  1860  was  2,079,230,800 

mnds,  or  5,198,077  bales.    This  production  had  fallen  off  somewhat 

1 1870,  when  the  quantity  produced  was  reported  as  3,011,996  bales,  or 

204,798,400  pounds. 

Gfhe  hay -crop  of  the  country  has  also  grown  up  almost  entirely  within 
le  hundred  years,  and   considering   the    necessity  that  exists 

m    ^uout  all  the  northern  portions  of  our  territory  for  stall-feeding 
I      (ck  from  three  to  six  months  of  the  year,  it  has  an  importance 
LB     )  which  it  cannot  have  fm^ther  south.    It  has  been  asserted  that 
nay-crop,  instead  of  forming  a  legitimate  part  of  our  national  agri- 
Buitural  production,  and  going  to  swell  the  aggregate  of  its  money- 
ealue,  ought  rather  to  be  regarded  as  a  tax  imposed  by  the  severity  of 
the  climate — a  tax  involving  a  vast  amount  of  labor  and  time  and 
►ney  to  which  the  farmer  in  our  milder  latitudes  is  not  subjected. 
xuere  may  be  some  shadow  of  truth  in  this  view  of  the  case,  and  yet, 
like  all  other  apparent  hardships,  it  has  its  compensations,  as  the  his- 
tory of  the  various  parts  of  our  country  abundantly  demonstrates. 

There  is  scarcely  anything  which  a  person  who  has  become  accus- 
tomed  to  the  fine  close  carpet  of  green  with  which  nature  covers  every 
hillside  and  every  laudscai)e  in  our  northern  sections,  would  dispense 
with  so  reluctantly  as  the  green  turf  of  our  natural  grasses.  But  the 
greatest  compensation  to  Ik;  found  is  the  facility  which  the  production 
of  grass  and  hay  gives  for  keeping  up  and  increasing  the  fertility  of 
i»ur  lands.  The  system  of  stall-feeding,  for  which  the  making  of  hay  is 
designetl  to  provide,  is  the  only  system  by  which  a  constantly  improving 
mixed  husbandry  can  be  sustained;  and  the  want  of  it  may  be  assigned 
as  the  true  cause  of  the  exhaustion  of  the  lands  of  Virginia  under  the 
constant  culture  of  tobacco.  The  only  substitute  for  it  is  the  soiling 
system,  and  that  becomes  impracticable  of  general  application  in  a  coun- 
try where  pasturage  and  browsing  are  abundant  and  cheap. 

The  artificial  production  of  hay  is  entirely  of  modern  origin,  as  I  have 
shown,  but  within  the  last  quarter  of  a  century  it  has  increased  with 
great  rapidity,  especially  since  the  introduction  of  the  numerous  labor- 
saving  machines  has  put  it  in  our  x)ower  to  cut  and  cure  our  grasses  so 
qnickly  and  so  cheaply.  At  tbe  time  of  the  first  appearance  of  this  product 
in  our  national  census  of  1840,  the  yield  of  the  entire  country  was  but 
10,250,000  tons,  and  it  had  increased  in  1830  to  only  13,838,642  tons. 
But  in  1860  we  cut  and  cured  over  19,000,000  tons,  while  in  1870  the 
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l)rodnct  was  stated  at  27,310,048  tons,  au  iiicrea^so  of  more  than  100 
per  ceut.  iu  twenty  years.  The  money-value  of  this  crop  cannot, 
therefore,  be  less  than  $300,000,000,  to  which  is  to  bo  added  at  least  a)i 
equal  amount  for  the  ^'alue  of  grass  for  summer  pasturage,  maldjig  an 
iiggregate  of  over  $600,000,000  lor  the  grass  and  hay  crop  of  the  country. 

That  the  quality,  and  consequently  the  value,  of  the  hay  made  now 
has  vastly  improved  over  that  made  a  half-century  ago,  no  one  at  all 
familiar  with  the  subject  can  entertain  a  reasonable  doubt.  A  great 
amount  of  thought  and  experiment  has  been  directed  to  the  best  meth- 
ods of  production  and  of  curing,  while  machinery  has  given  us  a  greater 
control  over  the  seasons,  or  rather  has  enabled  us  to  avoid  the  exx>osare 
to  the  exigencies  of  the  weather,  to  a  vastly  greater  extent  than  was 
possible  within  the  memory  of  men  still  living. 

Let  us  see  now  what  efiect  this  progress  has  had  upon  the  number 
and  quality  of  our  cattle.    There  can  be  no  doubt  that  the  idea  of  the 
possibility  of  improving  the  common  stock  of  the  United  States  was 
first  suggested  by  the  great  results  obtained  by  the  early  improvers  of 
stock  in  England.    The  present  advanced  position  of  the  stock  interest 
of  this  country  can  be  traced  directly  to  the  practical  labors  of  Bake- 
well,  the  Messrs.  CuUy,  Colling,  Bates,  and  otliers,  just  as  the  first  im- 
petus which  these  distinguish^  breeders  received  can  be  traced  to  the 
efforts  of  such  men  as  Lonl  Kames,  '^  to  improve  agriculture  by  subject- 
ing it  to  the  test  of  rational  principles,"  and  Jethro  Tull,  (1740,)  the  in- 
ventor of  the  horse-hoe,  the  drill-husbandry,  and  many  other  bold  and  ad- 
vanced notions.    Tull  launched  out  bravely  into  the  field  of  experimental 
agriculture,  and  boldly  threw  open  the  door  of  improvement  never  agam 
to  be  closed,  and  this  new-bom  spirit  of  progress  very  soon  appeared  to 
spread;  for  it  wa^i  only  about  ten  years  after  him,  or  about  ITdO,  when 
Bakewell  began  those  skillful  experiments  in  breeding  and  with  such 
marked  success  as  to  impress  his  influence  upon  the  progress  of  ^gn- 
culturo  all  over  the  civilized  world.    It  wag,  of  course,  some  years  be- 
fore Bakewell's  magnificent  results  began  to  attract  public  noticei  even 
in  England,  and  their  influence  was  much  slower  in  reaching  this  coon- 
trj'.    It  began  to  be  felt  here  toward  the  close  of  the  last  century,  or 
more  properly,  perhaps,  directly  after  the  close  of  the  revolutionary  war, 
ibr  Mr.  Gofi:'  and  two  other  gentleman  of  Maryland  imported  some 
very  large  animals  from  England  in  1783,  which  appear  soon  after  to 
have  gone  into  the  hands  of  Matthew  Fatten^  of  Virginia,  who,  about 
the  year  1794,  removed  to  Kentucky  and  earned  the  cattle  with  him. 
A  part  of  the  same  stock  was  taken  to  Ohio  in  the  year  1800  by  John 
Patton,  a  son  of  Matthew.    These  cattle  were  well  known  in  Kentucky 
and  Ohio,  where  they  soon  gained  a  wide  reputation.    There  were  a  flew 
other  importations  about  that  period,  all  of  them  in  small  lots,  the  most 
important  of  which  were  some  cattle  introduced  into  Maryland  by  a  Mr. 
Miller,  between  1790  and  1795,  and  a  few  short-horns  into  Westchester 
County,  New  York,  in  1792  and  1796.    These  were  probably  the  only 
importations  made  with  any  design  of  improving  American  cattle.  Here 
and  there  a  Jersey  of  that  day,  and  possibly  a  very  few  individual  ani- 
mals of  other  bi*ecds,  brought  over  by  ship-masters,  are  known  to  have 
been  introduced  and  kept  here,  but  they  made  no  perceptible  mark  on  oar 
common  cattle.    Nor  were  there  many  or  frequent  importations  until 
after  the  year  1820,  though  twelve  head  of  short-horns  arrived  in  EiBn- 
tucky  in  1817,  and  two  more  in  1818.    It  was  in  that  year  the  celebrated 
bull  Ccelebs,  the  founder  of  Colonel  Jaques's  "  cream-pot  breed,^  Forta- 
uatus,  owned  by  Gorham  Parsons,  of  Brighton,  and  Young  DentoDi 
owned  by  S.  AYilliams,  of  Northborough,  were  imported  into  Massaghn- 
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setts,  wbilo  Heury  Clay  introduced  the  Herefords  into  Keutucky  in  tUo 
year  1817,  and  Colonel  Saunders's  imjiorta'tion  of  shorthorns  arrived  in 
that  SUite  the  same  year. 

Of  all  these  early  impoitations  made  by  public-spirited  individuals, 
the  Patton  stock  probably  made  the  most  mark.  They  did  much  to 
teach  people  the  i)ossibiIity  of  improvement.  They  were  the  pioneers, 
and,  together  with  subsequent  imjiortations,  not  only  infused  their  blood 
into  the  stock  of  that  great  western  country,  but  did  something  to 
excite  a  spirit  of  emulation  among  the  farmers  there,  and  thus  may  be 
said  to  have  laid  the  foundation  for  the  splendid  results  which  Ken- 
tucky, Ohio,  and  adjoining  States  have  since  realized. 

Alter  1820,  that  is  within  the  last  half  century,  importations  became 
more  frequent.  But  though  from  time  to  time  all  the  prominent  breeds, 
the  short-horns,  the  Herefords,  the  Devons,  the  Ayrshires,  and  the 
Jerseys,  were  introduced  on  trial,  and,  to  some  extent,  crossed  with  our 
common  cattle,  the  interest  in  stock  was  confined  chiefly  to  individuals. 
The  mass  of  farmers  were  slow  to  make  changes,  especially  among  the 
smaller  farmers  at  the  East.  We  may  discover  the  first  evidences  of 
some  general  interest  at  the  West  about  the  year  1834,  when  the  Ohio 
company  for  importing  English  cattle  gave  a  great  imx>etus  to  the  spirit 
of  improvement,  and  from  that  date  the  progress  in  cattle-husbandry 
became  rapid,  and  we  see  the  magnificent  resnlts  of  it  at  the  present 
day.  Early  maturity  and  a  tendency  to  fatten  well  are  of  transcendent 
importance  to  the  western  farmer  who  breeds  to  supply  the  stalls  in 
our  eastern  markets,  and  he  was  quick  to  see  how  he  could  improve 
the  intrinsic  qualities  of  his  stock  in  these  respecte. 

In  the  eastern  portions  of  the  countiy  the  dairy  early  became  the 
leading  object  of  pursuit.  Size  and  fattening  prox)ertie8  were  of  less 
account,  and  hence  we  find  that  modem  importations  have  consisted 
chiefly  of  the  celebrated  dairy  breeds,  of  which  the  Ayrshires  and  the 
Jerseys  have  taken  the  lead,  according  to  the  special  object  proi)osed. 
These  importations  have  been  especially  numerous  within  the  last 
twenty  years,  till  they  have  greatly  modified  the  stock.  In  Massachu- 
setts, for  example,  in  1863  there  were  less  than  seventy-five  pure-bred 
Jerseys  in  the  whole  State.  Now  they  number  several  thousands,  and 
single  herds  now  contain  more  pure  and  high-bred  animals  of  this  breed 
than  could  have  been  found  in  the  State  twenty  years  ago.  And  the 
same  remark  applies  to  the  Ayrshires. 

While  the  constant  introduction  of  improved  cattle  from  abroad  has 
effected  a  very  marked  general  improvement  in  the  qnality  of  our  ani- 
mals, the  universal  interest  in  cattle-husbandry  has  led  to  greater 
knowledge  of  stock,  to  better  systems  of  feeding  and  management,  and 
so  to  more  satisfactory  resnlts.  No  longer  ago  than  1841,  Mr.  Colman, 
a  well-known  agriculturist,  remarked  that  the  general  treatment  of  cows 
at  that  time,  in  New  England,  would  not  be  an  inapt  subject  of  present- 
ment by  a  grand  jury.  Now  they  are  better  sheltered,  better  fed,  and 
more  tenderly  treatea. 

And  while  this  progress  in  the  improvement  of  the  intrinsic  qualities 
of  our  stock  has  been  going  on,  the  number  of  neat-cattle  in  the  country 
has  largely  increased.  The  aggregate  number  by  the  census  of  1840 
was  14,971,586 ;  in  1860  it  was  18,378,907 ;  while  by  the  census  of  1870 
we  find  23,820,608.  Of  these  there  were  about  nine  million  of  cows.  It 
will  be  seen  that  the  amount  invested  in  this  class  of  live  stock  alone 
cannot  be  less  than  $300,000,000,  the  total  value  of  the  live-stock  of  the 
country  being  oflici^y  reported  as  $1^525,276,457. 

It  would  be  interesting  to  study  ttie  form  in  which  the  i^roduct,  or, 
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in  otber  words,  tbo  profit,  oftlie  vast  amount  of  capital  Id  vested  in  neat- 
stock  appears  in  different  parts  of  the  conutry.  Space  will  admit  of 
only  a  brief  allusion  to  this  point,  but  it  is  evident  tbat  thronghont  the 
Nortbem  and  Middle  States  it  will  appear  very  largely  in  the  form  of 
dairy  products,  while  in  the  West  we  shall  find  it  more  generally  in  the 
form  of  slaughtered  animals.  Among  the  dairy -products  we  find  by  the 
last  census  that  we  sold  235,500,599  gallons  of  milk  in  its  Datnral  form. 
It  went  chiefly  to  supply  our  large  towns  and  cities ;  the  figores  not  rep- 
resenting the  vast  amount  consumed  at  home,  and  thus  contributing  so 
much  to  the  comforts  and  the  necessities  of  life.  At  the  same  time  we 
produced  514,092,083  pounds  of  butter  and  63,402,153  pounds  of  cheese. 
These  figures,  large  as  they  are,  do  not  ropreaent  anything  like  the  pro- 
duction of  the  country.  The  value  of  butter  made  in  New  York  alone 
in  the  year  1805  exceeded  $60,000,000.  It  is  probable  that  the  cheese 
made  in  factories,  now  numbering  something  like  fifteen  hundred,  was 
returned  under  some  other  head,  and  that  the  53,000,000  is  the  amount 
supposed  to  have  been  made  in  private  dairies,  for  we  know  that  the 
quantity  of  cheese  made  in  New  York  State  in  1864  for  sale,  in  addi- 
tion to  that  consumed  on  the  farm,  was  nearly  72,200,000  |>onndSf  while 
the  product  there,  as  in  all  the  other  Northern  States,  has  been  rapidly 
progressing  since  that  date,  owing  to  the  constant  expansion  of  the 
factory  system  and  the  stimulus  of  high  prices.  It  is  quite  within 
bounds  to  say  that  the  butter  product  of  the  country  is  fully  600,000,000 
pounds,  and  that  the  cheese  exceeds  200,000,000  pounds  a  year. 

The  dairy  business  of  this  country  has  developed  with  such  rapiditv 
and  to  such  a  degree  of  importance,  with  the  aid  of  the  highest  intelli- 
gence and  the  application  of  the  moHt  consummate  skill,  as  to  be  regarded 
as  one  of  the  highest  triumphs  of  modern  agriculture.  Its  aniina?  prod- 
uct amounts  to  over  8400,000,000,  and  the  capital  invested  in  it  does  not 
fall  short  of  8700,000,000.  It  gives  employment  to  avast  namberof 
hands,  and  contributes  to  the  comfort  and  the  health  and  the  wealth  of 
all  classes  of  the  community. 

Another  product  of  the  cattle-husbandry  of  the  country,  and  a  most 
important  one  whether  considered  from  a  financial  point  of  view  merely, 
or  as  furnishing  a  vast  amount  of  food  for  the  sustenance  of  mankind, 
is  represented  in  the  value  of  animals  slaughtered  or  sold  for  slangbter, 
and  by  the  census  of  1870  we  find  this  item  amounts  to  about  84OO,OM,000, 
or,  more  accurately,  $398,050,370,  a  gain  in  ten  years  of  very  nearly 
$200,000,000.  This,  of  course,  includes  the  pork-packing  business,  tiil 
recently  confined,  to  a  large  extent,  to  certain  western  cities,  but  now 
carried  on  as  a  growing  business  at  many  convenient  points  along  onr 
great  lines  of  railway  in  other  parts  of  the  country. 

Improvement  in  swine  began  less  than  three-quarters  of  a  century  ago. 
Tlie  first  that  excited  any  general  interest  was  ma<le  by  some  animals 
sent  from  Woburn  Abbey,  by  the  Duke  of  Bedford,  to  General  Wash- 
ington. The  Englishman  intrnsted  with  the  care  of  delivering  them 
seized  an  opportunity  to  sell  them  on  their  arrival  in  this  country, 
but  they  were  bred  and  became  popular,  and  from  all  accounts  they  were 
splendid  animals,  small  and  fine  in  the  bone,  with  a  deep  round  barrel, 
short  in  the  leg,  feeding  easily,  and  maturing  early.  They  were  long 
known  as  the  Woburn  breed,  and  in  some  sections  as  the  Bedford  bog, 
and  were  originated  by  a  fortunate  cross  of  the  Chinese  and  the  Ifirge 
English  hog  of  that  day.  They  would  weigh  from  four  to  seven  hun- 
dred pounds  at  a  year  old,  with  light  oifal  and  most  excellent  qnality  of 
1.  They  became  very  common  in  Maryland,  Delaware,  and  Virginia^ 
they  were  sent  to  Colonel  Timothy  Pickering,  of  Massachosettflii  and 
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became  well  known  in  that  part  of  the  country.  They  are  now  extinct. 
The  Byfield  breed,  so  popular  for  many  years,  originated  in  the  same 
way.  China  thus  did  a  good  deal  for  our  agriculture  fifty  years  ago  and 
more. 

Previous  to  the  introduction  and  diffusion  of  the  Woburn,  the  Byfield, 
the  Mackay,  and  more  recently  the  Suffolk,  the  Berkshire,  the  Essex, 
and  other  popular  English  breeds,  the  classes  of  swine  that  prevailed  in 
the  Eastern  and  Middle,  and  especially  the  Southern  and  Western  States, 
were  coarse,  large-boned,  long-legged,  and  unprofitable  creatures,  better 
calculated  for  subsoilers  than  for  the  pork-barrel,  though  the  grass-fed 
hog  had  done  something  to  improve  them  as  early  as  the  time  of  the 
importation  of  merino  sheep.  But  it  soon  became  settled  that  neither 
the  Eastern  nor  the  Middle  States  could  compete  with  the  West  in  the 
production  of  pork  upon  a  large  scale  on  account  of  the  difference  in 
the  cost  of  grain.  The  raising  and  packing  of  pork  has,  therefore,  grown 
up  very  naturally  in  the  Western  States,  and  vast  quantities  are  exported 
from  there  every  year.  At  the  same  time  the  facilities  for  carrying  on 
this  business  have  been  so  greatly  multiplied  that  the  whole  packing- 
trade  has  been  reduced  to  a  system  so  perfect  that  it  may  almost  be  said 
that  no  particle  of  the  animal  is  now  wasted,  that  all  is  economized, 
either  for  food  or  in  the  form  of  some  commercial  product,  as  bristles, 
lard,  grease,  stearine,  soap,  Prussian  blue,  &c.,  the  aggregate  of  which 
collateral  industries  is  scarcely  less  imx>ortant  than  the  preparation  of 
food  itself.  The  business  involves  a  vast  amount  of  capital,  gives  labor 
to  a  vast  number  of  men,  and  adds  amazingly  to  .the  material  prosperity 
of  the  country. 

Sheep-husbandry  in  this  country  has  been  subject  to  great  vicissitudes. 
Sheep  were  imported  by  the  early  settlers,  by  the  Virginia  colony,  as 
early  as  1609,  and  they  increased  by  1648  to  three  thousand.  The  Ihitch 
West  India  Company  introduced  them  about  the  year  1625,  but  they 
proved  to  be  too  much  of  a  temptation  for  dogs  and  wolves,  for  it  is  re- 
corded that  in  1643  there  were  but  sixteen  in  that  whole  colony.  They 
were  kept  upon  the  islands  in  Boston  Harbor  as  early  as  1633,  and  two 
years  after  there  were  ninety-two  in  the  vicinity  of  Portsmouth,  New 
Hampshire.  It  became  the  universal  practice  in  the  days  of  homespun  for 
the  farmer  to  keep  a  number  sufficient  to  clothe  his  family. 

The  old  "native''  sheep  was  a  coarse,  long-legged,  and  unprofitable 
animal,  and  there  was  no  improvement  made  in  the  breeding  till 
towards  the  close  of  the  last  century,  when,  in  1793,  the  first  merinoes, 
or  fine-wooled  sheep,  were  imported  by  William  Foster,  of  Boston. 
They  were  wholly  unappreciated,  were  given  to  a  gentleman  to  keep, 
and  he,  knowing  nothing  of  their  value,  "  simply  ate  them,''  and  a 
few  years  after  was  buying  the  same  class  of  sheep  at  $1,000  per  head. 
The  embargo  of  1808  induced  many  to  turn  their  attention  to  fine- wool 
sheep,  and  soon  after  very  large  numbers  of  merino  sheep  were  im- 
I)orted  and  distributed  throughout  the  United  States,  and  our  modern 
sheep-husbandry,  now  grown  up  to  its  proportional  importance,  may  be 
said  to  date  from  these  importations. 

The  condition  of  the  country  gradually  changed,  and  since  the  open- 
ing of  lines  of  communication  to  the  West,  the  Eastern  States  have 
found  it  hanl  to  compete  in  the  raising  of  fine  wool  with  farmers  who 
could  furnish  us  with  the  raw  material  for  our  manufactories  at  a  cost 
of  a  cent  a  i[)ound  or  less  for  transportation.  The  growing  of  sheep  for 
mutton  and  for  wool  has,  therefore,  been  left  to  a  great  extent  to  the 
Western  States  and  to  Texas.  We  find,  accordingly,  that  of  the 
28,477,951  reported  by  the  last  census,  Ohio  had  about  5,000,000,  Cali- 
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Ibiuiii  2,7G8,1S7,  Michigan  nearly  2,000,000,  and  Indiana,  Illinois,  Mis- 
souri, and  Wisconsin  over  a  million  cacli.  The  quantity  of  wool  raised 
exceeded  a  hundred  millions  of  pounds,  more  than  a  fifUi  part  of  which 
wa«  raised  in  Ohio.  This  was  a  gain  of  over  forty-seven  and  a  half 
million  pounds  over  the  product  of  1850,  and  of  very  nearly  40,000,000 
over  that  of  1800. 

It  will  thus  be  seen  that  the  production  of  wool  constitutes  no  incon- 
siderable part  of  our  agricultural  industry,  and  that,  in  this  respect,  we 
have  made  a  highly  commendable  degree  of  progress.  This  production, 
though  little  enough  when  compared  with  what  it  ought  to  be  in  a 
country  so  extensive  and  populous  as  ours,  is  still  suflQcient  to  place  us 
in  the  front  rank  as  compared  with  other  wool-producing  countries.  And 
while  the  quantity  has  increased,  the  quality  has  been  greatly  improved 
since  the  modem  interest  in  breeding  began.  At  the  World's  Fan:  in 
London,  in  1851,  the  fleece  that  commanded  the  highest  prize  for  the 
fineness  and  beauty  of  staple,  in  a  free  competition  with  Spain,  Saxony, 
Silesia,  and  other  parts  of  Germany,  was  grown  on  the  green  imstures 
of  Tennessee,  while  at  the  International  Exhibition  at  Hamburg,  in 
1863,  the  Vermont  merinoes  carried  off  the  prizes. 

Whether  the  horse  has  actually  undergone  any  improvement  or  not 
may  admit  of  some  question,  but  it  is  certain  that  the  horses  of  this 
country  have  been  greatly  improved  within  the  present  century.  The 
chief  means  of  carrying  on  our  early  inland  commerce,  including  a 
large  amount  of  heavy  teaming  and  transportation,  was  the  horse. 
The  public  roads  were  bad,  worse  even  than  they  are  at  the  present 
day,  and  over  these  the  freight  of  the  country,  whatever  it  was,  had  to 
be  moved  in  wagons  made  to  be  capable  of  the  hardest  usage.  The 
modern  light  carriage  would  have  been  comparatively  useless  in  a  new 
country  and  over  such  roads,  while  a  speed  now  seen  every  day  would 
have  been  quite  unsafe.  The  mail  contracts,  even  over  a  very  large  part  of 
the  country,  when  the  post  system  was  instituted,  were  based  on  a 
speed  below  four  and  live  miles  i)er  hour.  But  there  were  no  mails  pre- 
vious to  1790 ;  and  in  1791,  the  first  year  of  the  mail-service,  there  were 
but  eighty-nine  post-oflQces  in  the  whole  country,  and  less  than  two 
thousand  miles  of  post-roads,  and  on  these  nine-tenths  of  the  mail-serv- 
ice was  done  on  horseback,  the  stage-service  being  very  small. 

It  will  thus  be  seen  that  the  social  conditions  of  the  last  century  were 
not  favorable  to  the  improvement  of  the  horse,  certainly  not  to  in- 
crease his  speed,  now  considered  indispensable.  Fast  trotting  was 
scarcely  known  at  the  time  of  the  old  ^*  Justin  Morgan,"  foaled  in  1793, 
nor  was  speed  estimated  as  of  special  money  value  till  the  invention  of 
the  modern  light  buggy  and  the  improvement  of  roads,  but  this  quality 
has  now  come  to  be  essential  to  the  comfort  and  convenience  of  all 
classes  of  people.  In  this  respect  there  can  be  no  question  that  a  great 
Increase  has  been  attained  by  careful  breeding,  especially  within  the  last 
thirty  years,  while  much  gi'cater  attention  has  been  paid  to  style,  action, 
temper,  form,  constitution,  and  endurance,  so  that  the  aggregate  mon^ 
value  of  our  horses  has  been  enhanced  by  the  higher  general  average 
of  intrinsic  good  qualities. 

These  improvements  are  largely  due,  no  doubt,  to  the  frequent  imiK>r- 
tation  and  infusion  of  thoroughbred  blood  into  our  stock.  In  some  sec- 
tions of  the  country,  at  the  South  and  the  Southwest,  they  may  be  said 
to  be  almost  wholly  due  to  this  source.  But  in  the  New  England  States, 
and  to  no  small  extent  in  the  Middle  and  Western  States,  they  are  doe 
to  the  influence  of  two  great  classes  of  horses,  both  very  celebrated 
roadsters,  known  as  the  Morgans  and  the  Blackhawks,  the  former  de- 
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riviug  their  origin  firom  the  old  '' Jastin  Morgan,"  remarkable  for  com- 
pactness of  form,  strength,  and  docility,  and  unsurpassed  for  general 
utility ;  the  latter  excellent  as  roadsters,  of  a  high  and  nervous  style  of 
action,  a  wonderfuUy  elastic  step,  and  a  symmetrical  and  muscular  form. 
These  two  families  of  horses  have  added  many  millions  of  dollars  to  the 
value  of  the  stock  of  this  country.  They  in^sed  a  new  spirit  into  the 
whole  business  of  horse-breeding,  and  gave  us  such  a  reputation  for 
great  success  in  this  direction  as  to  lead  Professor  Low,  of  Scotland,  in 
his  "History  of  Domestic  Animals,"  to  say  of  us:  "They  prefer  the 
trot  to  the  paces  more  admired  in  the  old  continent,  and  having  directed 
attention  to  the  conformation  which  consists  with  this  character,  the 
fastest  trotting  horses  in  the  world  are  to  be  found  in  the  United  States." 

But  the  draught^horse  has  not  been  neglected.  The  Conestoga,  a 
large  and  heavy  breed  of  horses,  used  mostly  for  the  purposes  of  slow 
work  in  the  drays  of  our  large  towns  and  cities,  is  extensively  raised  in 
some  parts  of  the  Middle  States,  while  the  Percheron  has  more  recently 
been  introduced  and  bred  in  some  parts  of  the  West. 

The  number  of  horses  in  this  country,  according  to  the  last  census, 
was  8,690,219,  of  which  7,142,849  were  on  farms,  and  the  balance  found 
in  cities  and  large  towns.  This  was  a  gain  of  more  than  a  million  in 
ten  years,  for,  in  1860,  the  total  number  was  reported  as  7,434,688,  ot 
which  6,249,174  were  upon  farms.  The  number  on  farms  in  1850  was 
4,336,719,  there  having  been  no  eflfort  made  to  ascertain  the  number  not 
kept  on  farms. 

It  will  thus  be  seen  that  the  capital  invested  in  horses  constitutes  a 
large  item  in  our  national  wealth ;  and  to  this  should  be  added  more  than 
a  million  of  mules  and  asses,  the  number  returned  in  the  census  of  1870 
being  1,125,415.  The  extent  of  our  dependence  upon  this  class  of  stock 
was  never  more  completely  realized  than  during  the  prevalence  of  the 
epizootic  of  last  year,  when  the  infinitely  varied  transactions  of  the 
country,  social,  manufacturing,  and  commercial,  were  so  nearly  brought 
to  a  stand-still  for  the  want  of  the  services  of  the  horse. 

This  brief  sketch  of  the  rise  and  growth  of  the  great  agricultural  in- 
terests of  the  country,  involving  such  vast  amounts  of  capital,  giving 
employment  and  bread  to  myriads  of  men,  and  producing  annually  the 
incredible  income  of  more  than  $2,447,538,658,  would  be  incomplete 
without  an  allusion  to  the  increase  of  intelligence,  and  the  part  which 
science  has  taken  in  bringing  about  such  magnificent  results. 

I  have  already  referred  to  tJie  early  attempts  at  associated  eflfort  and 
the  growth  of  agricultural  societies.  Few  and  feeble  enough  at  first, 
and  slow  in  the  growth  of  their  influence  among  the  people,  they  have 
now  become  a  powerful  aid  in  the  progress  of  all  departments  of  agri- 
cultural knowledge,  and  have  grown  up  to  a  harmonious  system  of  na- 
tional, State,  county,  and  township  organizations,  all  active,  not  only  in 
gathering  and  diflTusing  information,  but  furnishing  a  constant  stimulus 
to  new  effort  and  to  higher  triumphs  of  practical  skill. 

To  the  earnest  spirit  of  inquiiy  which  these  societies  awakened  in  the 
community  is  due,  in  a  great  measure,  the  growth  and  respectability  of 
the  agricultural  literature  of  the  country.  With  the  exception  of  four 
brief  "  Essays  on  Field-HusbHndry,"  by  the  Eev.  .Tared  Eliot,  of  Con- 
necticut, the  first  of  which  is  dated  in  1747, 1  know  of  no  agricultural 
book  printed  in  the  colonies  previous  to  the  Revolution  ;  and  all  that  fol- 
lowed that  event  for  many  years  consisted  chiefly  of  the  more  or  less 
valuable  papers  submitted  to  the  Massachusetts,  the  Philadelphia,  and 
the  New  York  societies,  till  the  American  Farmer  was  started  in  Balti- 
more in  1819.    This  is  believed  to  have  been  the  first  regular  strictly 
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agricultural  jourual  published  iu  the  United  States.  Others  Boon  fol- 
lowed, however,  till  we  have  now  about  a  hundred  perioiUcals  devoted 
to  the  various  branches  of  farm  ecouomy,  some  of  which  are  of  a  very 
high  order  of  merit.  The  aggregate  regular  circulation  of  these  joumab 
cannot  be  less  than  three  hundred  thousand  copies,  and  they  indicate  a 
wide-spread  desire  for  information  which  must  necessarily  have  an  im* 
portant  influence  on  the  future  development  of  this  great  interest 

The  permanent  agiicultural  literature  of  the  country,  now  so  exten- 
sive and  so  creditable,  has  grown  up,  for  the  most  part,  within  the  last 
twenty  years.  A  few  books  of  a  high  character  appeared,  from  time 
to  time,  forty  or  fifty  years  ago,  among  them  Coxe  on  Fmit-Trees; 
Thacher's  American  Orchardist ;  Arator,  by  Colonel  Taylor,  of  Virginia; 
Fessenden's  Complete  Farmer,  Buel'a  Farmer's  Companion,  &c.;  but  a 
large  proiK)rtion  of  the  farmer's  reading,  previous  to  1850,  consisted  of 
English  works,  many  of  which  were  reprinted  in  this  country.  Since 
that  date  Americiin  treatises,  iu  the  highest  degree  iustnictive  and  na©- 
ful,  have  appeared,  aud  wx  have  works  upon  landscape-gardening, 
fruits,  animals,  dairy 'farming,  drainage,  aud,  in  fact,  upon  subjects  cov- 
eriug  the  whole  range  of  farm  economy,  many  of  them  of  unesoeption- 
able  litei'siry  merit  in  point  of  style,  finish,  and  perfection,  and  the  re* 
suits  of  accurate  scientific  research. 

To  bring  the  facilities  for  improvement  within  the  easy  reach  of  the 
largest  number  of  people,  the  system  of  township  and  district  libraries 
Avas  first  iuifialed  by  the  State  of  New  York,  in  1837,  with  an  impro- 
priation of  $200,000  a  year  for  three  years,  and  subsequent  grants  of 
$50,000.  This  example  was  followed  by  Massachusetts  in  1839,  and  more 
recently  Michigan  gave  each  township  the  sum  of  $50  annually  for  this 
l)urposo.  Indiana  adopted  the  same  policy  iu  1854,  Ohio  in  1867,  thefo- 
mer  appropriating  $300,000  a  year  for  two  years,  the  latter  $80,000  an- 
nually. Illinois  and  other  Western  {States  adopted  a  similar  coarse, 
and  it  was  i)roperly  regarded  as  admirably  adapted  to  promote  agrionl* 
tural  improvement,  as  well  as  the  general  welfare  of  the  commanity. 
At  the  same  time  most  of  the  States  early  adopted  the  plan  of  pabliah- 
ing  and  distributing  large  numbers  of  documents  upon  agricoltore, 
gratuitously,  among  the  people.  Those  documents  are,  many  of  thenit 
of  high  merit,  containing  the  most  recent  scientific  investigations,  re- 
ports of  experiments,  and  the  observations  of  the  most  experienced 
l>ractieal  men.  Probably  about  two  hundred  thousand  volumes  aro 
thus  freely  distributed  through  the  farming  community  every  year, 
with  the  addition  of  about  as  many  more  issued  by  the  I>epartment  of 
Agriculture  at  Washington.  These  aud  various  similar  instrumentali- 
ties, all  now  in  constant  activity,  arc  exerting  a  vast  influence  in  devel- 
oping our  material  resources. 

The  contributions  of  science  to  the  progress  of  practical  agricultoro 
nre  by  no  means  small  or  unimportant.  Agricultural  chemistry,  itself 
in  a  state  of  transition  and  rapid  growth,  was  never  so  helpful  or  so 
available  to  the  farmer  as  at  the  present  day.  Though  Sir  Humphry 
Davy  may  be  said  to  have  opened  the  door  to  progress  and  improve- 
ment in  this  direction,  in  the  early  part  of  the  present  century,  the  ac- 
cumulation of  scientific  facts  was  so  slow  that  it  was  not  till  1840  that 
Ijiebig  announced  propositions  that  opened  a  new  world  of  thought  and 
study,  and  awakened  the  attention  of  intelligent  farmers  to  the  impor- 
tance of  applying  the  results  of  chemical  investigations,  and,  iu  some 
respects,  essentially  modified  the  practi(jc  of  all  civilized  couutries. 

They  were  simple  words  to  lead  to  such  results.  "To  muuui'o  an  acre 
of  land  with  forty  i)ounds  of  bone-dust,"  said  he,  "is  sufficient  to  supply 
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a  crops  of  wheat,  clos'or}  potatoes,  tornips,  &c.,  with  phosphates ; 
:he  form  in  which  they  are  restored  to  the  soil  does  not  appear  to  be 

tor  of  iudififereDce ;  for  the  more  finely  the  bones  are  redaced  to 
ler.  and  the  more  intimately  they  are  mixed  with  the  soil,  the  more 
y  tney  are  assimilated.  The  most  easy  and  practical  mode  of  effect- 
heir  division  is  to  pour  over  the  bones,  in  the  state  of  fine  powder, 
of  their  weight  of  sulphoric  acid,  dilated  with  Uiree  or  four  parts 
ater."  Simple  words,  and  yet  they  opened  the  way  to  the  whole 
;m  of  concentrated  fertilizers  which  has  extended  so  far  in  modem 

ftnd  grown  to  such  gigantic  proportions  as  to  affect  the  commerce 
le  whole  civilized  world. 

lano,  to  be  sure,  had  first  been  brought  to  public  notice  by  Baron 
iboldt  and  by  Sir  H.  Davy,  but  it  was  not  till  the  researches  set  on 
by  the  revelations  of  Liebig  that  it  was  at  all  used  in  England, 
ity  casks  were  landed  there  in  1840,  and  so  great  was  the  confidence 
)  use,  as  a  means  of  renovating  the  soil  and  increasing  the  products 

country,  that  the  importation  increased  to  2,000  tons  in  1841,  and 
'er  200,000  in  1845,  the  English  trade  alone  employing,  in  that  year, 
vessels.  In  less  than  sixteen  years  from  1840  the  quantity  taken 
the  Chincha  Islands  alone  reached  the  enormous  figure  of  2,000,000 

and  the  amount  of  sales  in  that  time  was  over  $100,000,000. 
is  precious  fertilizer  soon  came  to  be  extensively  used  in  this  coua- 

In  1848,  we  imported  over  1,000  tons;  iu  1849,  over  21,000  tons; 
0  ten  years  previous  to  1860  the  quantity  is  reported  at  842,787  tons, 
stated  that  iu  the  ten  years  previous  to  1870  the  quantity  imported 
3S7j6S5  tons,  valued  at  about  $6,000,000.  But  these  figures  give 
i  feeble  idea  of  the  extent  to  which  special  and  concentrated  fertil- 

now  enter  into  our  agriculture,  for  many  large  superphosphate 
ifactories  now  exist  in  all  parts  of  the  country,  while  a  great  variety 
her  special  fertiliaers  are  made  and  oftered  for  sale,  some  of  them 
oubt  of  great  value,  and  others  comparatively  worthless. 

order  to  realize  how  immensely  important  these  fertilizers  have 
me  in  our  modem  agriculture,  it  is  necessary  to  consider  that  the 
h  is  greatly  dependent  upon  them,  more  dependent  than  the  North, 
x^ount  of  the  want  of  facilities  for  making  and  economizing  farm- 
manures  which  the  system  of  stall-feeding  implies ;  but  it  is  also 
getting  to  be  recognized  that  they  must  come  in  as  a  necessary 
act  to  farm-yard  manures  in  high  farming  every whei-e.  And  hence 
3  exact  statistics  could  be  known,  and  the  extent  to  which  they  are 
in  all  parts  of  the  country,  the  figures  would  be  truly  astonishing, 
e  official  inspector  of  fertilizers  in  Georgia,  for  example,  estimates 
the  planters  of  that  State  alone  pay  over  $10,000,000  a  year  for  fer- 
irs,  while  it  is  stated,  by  those  in  a  position  to  know,  that  in  four 
ths,  from  December,  1869,  to  April,  1870,  more  than  300,000  tons  of 
izers  passed  through  the  city  of  Charleston,  South  Carolina,  that 
100,000  tons  passed  over  the  Georgia  Central  Railway  and  other 
ts  in  that  state ;  that  over  6,000  tons,  valued  at  $7,000,000,  are  man- 
:ured  at  and  sent  from  Chicago,  on  an  average,  every  year.  It  is 
lated  that  fully  a  half  million  dollars'  worth  are  used  in  the  State 
Bw  Hampshire  everv  year.  There  are  many  single  towns  in  Massa- 
etts  that  use  from  $25,000  to  $35,000  worth,  on  an  average,  every 
.  There  are  several  large  fish-guano  establishments  in  Maine,  Massa- 
etts,  Rhode  Island,  Connecticut,  New  York,  New  Jersey,  and  Vir- 
i,  one  of  which  is  known  to  make  over  7,000  tons  a  year.  These,  it 
Lie,  are  but  isolate  facts,  but  they  serve  to  mark  the  changes  which 
ICC  has  already  introduced  into  our  practice.    A  thousand  other 
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facts  might  be  inontioned  to  show  what  science  has  done  to  throw  light 
upon  the  labors  of  the  farm,  and  what  progress  has  already  been  made 
in  studying  the  composition  of  soils,  of  manures,  of  feeding  substances, 
and  of  plants,  while  investigation  and  exx)eriment  are  still  being  poshed 
with  such  vigor  as  to  promise  far  more  profitable  and  tangible  results  in 
the  future. 

To  this  end  the  National  Government  has  come  to  the  aid  of  the 
States  iu  the  establishment  of  agricultural  colleges  where  special  atten- 
tion may  be  given  to  the  various  sciences  which  bear  directly  or  indi- 
rectly upon  practical  agriculture.  All  the  States  have  now  accepted  the 
grant  made  by  Congress  in  July,  1862,  and,  in  more  than  half  of  them, 
such  colleges  have  b^n  established  and  are  actually  in  operation,  in  some 
form  or  other.  They  will  tmdoubtedly  do  a  good  work  for  the  rising 
generation ;  but  whatever  results  may  flow  from  them,  they  seem  to  indi- 
cate that  the  present  is  but  the  dawn  of  a  new  era — an  era  of  impiovc- 
ments  of  which  we  cannot  yet  form  an  adequate  conception.  They  show 
that  a  greater  application  of  mind  to  the  labors  of  the  hand  is  to  dis- 
tinguish the  future  over  all  past  generations,  for  the  large  numbers  of 
young  men  who  will  go  forth  every  year  from  these  institutionSi  many 
of  them  thoroughly  instructed  in  chemistry  and  kindred  sciences,  viU 
give  us,  at  least,  the  conditions  for  new  discoveries  which  will  open  the 
way  to  higher  triumphs,  and  so  lead  on  to  the  golden  ago  of  American 
agriculture. 


SILK  CULTIVATION. 

By  Lewis  BoiJ.:^rAX,  Esq.    * 

The  efforts  made  in  the  past  to  establish  silk  culture  in  the  United 
States  have  not  been  successful.  The  well-remembered  Jforte^  mutticainu 
excitement  was  the  result  of  dishonest  speculation,  and  having  no  sas- 
taining  influences  of  a  legitimate  character  it  failed  to  establish  a  single 
instance  of  successful  silk  production.  But  the  condition  of  ourconntiy 
in  its  relation  to  this  pursuit  is  widely  different  now,  and  it  clearly  in- 
dicates that  the  time  has  come  when  silk  culture  can  be  profitably  fal- 
lowed and,  therefore,  successfully  established. 

CAUSE??  THAT  ^lATvE  THIS  OOXDITION  FAVORABLE. 

The  present  condition  of  the  foreign  trade  of  the  United  States  is  not 
satisfactory.  During  the  last  five  fiscal  years  the  balance  of  trade 
against  it  was  $510,880,873,  and  in  the  last  fiscal  year  $183,547,56$. 
This  balance  has  caused  diuring  the  same  years  an  exportation  of  specie 
of  S300,628,GCG,  leaving  $201,255,207  to  bepaidby  the  exportation  of  our 
national  bonds.  Two-thirds  of  the  carrying  trade  employe<l  bj*  our  for- 
eign commerce  is  in  foreign  vessela,  and  the  profits  of  this  have  been 
pjiid  by  us  in  these  bonds.  What  the  amount  of  it  is,  wo  have  no  data 
hy  wliioh  to  determine,  but  it  may  be  put  down  as  not  less  than 
.Sr)0,000,000  annually.  Add  to  1  hese*^  the  largo  sums  taken  out  of  onr 
country  by  Americans  traveling  abroad,  and  we  can  realize  the  causes 
lliat  are  so  rapidly  making  our  home  national  debt  a  foreign  debt,  and 
why  we  do  not  accumulate  specie  as  a  basis  upon  which  our  National 
Government  and  banks  might  safely  return  to  specie  payments. 
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It  is  difficult  to  see  iu  what  way  these  balances  may  be  lessened. 
That  the  National  Government  will  need  large  revenaes  to  meet  the  in- 
terest on  our  public  debt,  and  that  duties,  for  many  years  to  come,  on 
foreign  importations,  will  remain  high,  is  very  cer^in.  That  some  of 
them,  especially  our  luxuries,  will  be  increased  is  more  than  probable. 
But  to  secure  the  industrial  independence  of  our  country,  by  producing 
commodities  we  now  purchase  from  abroad,  and  for  which  our  climates 
and  soils  are  favorable,  and  by  enlarging  our  manufacturing  industries, 
so  that  much  now  imported  may  be  produced  at  home,  is  the  only  way 
by  which  we  may  hope  to  have  our  foreign  commerce  permanently  placed 
on  a  favorable  basis,  and  some  part,  at  least,  of  the  products  of  our  gold 
and  silver  mines  retained  at  home. 

Among  the  imports  which  have  created  this  large  balance  of  trade 
against  us,  is  that  of  silk  manufactures.  In  the  last  fiscal  year  it  amounted 
to  $36,448,618.  Duties,  freights,  profits,  and  other  charges  will  make 
the  purchasing  cost  of  this  importation  to  our  citizens  not  less  than 
$66,000,000.  This  large  importation,  connected  with  the  facts  above 
stated,  has  acted  most  favorably  upon  the  silk  manufactures  of  the 
United  Stated  According  to  the  statement  of  a  committee  of  silk  manu- 
facturers and  operatives,  to  the  Finance  Committee  of  the  United  States 
Senate,  the  capital  invested  in  them  has  increased  from  three  to  twenty- 
five  millions  of  dollars,  and  the  amount  of  raw  silk  imported  in  1871 
was  1,330,000  pounds.  Such  a  development  of  the  silk  manufacturing 
industry  secures  a  ready  and  permanent  home-market  to  every  pound  of 
raw  silk  that  may  be  grown  in  this  country. 

That  the  extent  and  progress  of  this  manufSacturing  industry  may  be 
better  seen,  we  take  the  following  partial  notice  of  it  from  the  fourth 
annual  report  of  Charles  Y.  Biley,  State  Entomologist  of  Missouri : 

Half  a  dozen  years  ago,  within  a  radins  of  fifty  miles  of  Now  York,  there  were  not 
fifty  looms  mnningon  broad  silks  and  serges,  where  now  there  are  nearer  five  hundred. 
In  and  around  Boston  there  are  nearly  as  many ;  and  Philadelphia  boasts  of  about 
thirty.  Last  fjEdl  I  yisited  Patersoxi,  Now  Jersey,  and  spent  some  time  in  the  surround- 
ing country  for  the  purpose  of  inquiring  into  this  new  industry. 

At  that  place  he  found  the  largest  establishments  in  the  country  man- 
ufacturing ribbons,  dress-goods,  trimmings^  braids.  &c. 

In  Connecticut  $5,000,000  of  capital  are  mvestea.  But  significant  oi 
the  extent  and  excellence  of  their  products  is  the  large  advertisement 
of  the  heaviest  importer  of  the  United  States.  Mr.  A.  T.  Stewart,  of  New 
York.  He  advertises  them  as  '^American  silks,  manufactured  by  Che- 
ney Brothers,  Hartford  and  South  Manchester,  Connecticut^  and  sold 
wholesale  by  A.  T.  Stewart  &  Co.,  New  York,  Boston,  and  Philadelphia, 
and  retailed  at  all  first-class  dry-good  stores.^  Heretofore  American 
silks  have  been  sold  as  imported  goods,  but  now  their  superiority  is  so 
clearly  established  that  such  concealment  is  not  necessary. 

The  total  value  of  American  silks  manufactured  in  1871  was  $30,000,- 
000,  and  of  the  imported  raw  silk  about  $8,000,000.  In  1872  the  cus- 
tom-house  valuation  of  the  raw  silk  imported  was  $5,625,620 ;  other 
charges  would  make  it  equal  to  that  of  1871. 

Such  a  development  of  the  silk  manufacturing  industry  secures  a 
ready  and  permanent  home-market  to  every  pound  of  raw  silk  grown 
here.  Herein,  then,  is  one  of  the  favorable  conditions  to  which  we  have 
referred,  for  heretofore  our  silk,  like  the  wool  of  the  Cashmere  goat  now, 
having  no  home-demand  could  not  be  sold,  and  hence  not  profitably 
grown.  But  there  is  another  matter,  in  this  connection,  that  requires  a 
careful  examination,  namely, 

20  a 
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THE  PAST  AND  PRESENT  PBIOES  OF  BAW  SILK. 

Two  fatal  epizootic  diseases  havo  arrested  silk  prodaction  in  foreign 
countries,  especially  iu  Franco  and  Italy.  The  government  of  England 
80up;ht  to  revive  the  production  of  raw  silk  iu  its  India  x>osseRsioDS,  and 
for  this  purpose  required  au  examination  of  its  past  history  in  tliat 
country.  Woli«avc  a  compilation  of  it  by  the  nnder-secretary  of  India, 
Department  of  Agriculture,  Revenne,  and  Commerce,  and  among  other 
topics  of  interest  he  refers,  incidentally,  to  the  piices  that  formerly  pre- 
vailed there.  Kaising  the  mulberry  and  gathering  its  leaves  were  often 
a  separate  pursuit  in  that  country',  and  a  prominent  silk-grower,  Dr.  Boi- 
berry,  refers  to  the  prices  paid  for  leaves.  They  were  worth  8  rupees 
(46  cents  make  a  rupee)  for  one-third  of  au  English  acre,  paying  a  rent 
of  2  rupees,  and  leaving  a  profit  of  6  rupees,  or  $2.76. 

The  wages  paid  the  feeders  of  the  worms  and  the  reelers  of  the  silk 
were,  respectively,  82.30  and  $2.76  per  month.  For  leaves  in  the 
Madras  (listrict,  the  price  ilxed  by  the  government  was  46  cents  for 
300  handfuls,  eaeh  handful  to  contain  20  leaves.  For  coooons,  5  cents 
were  given  for  300.  One  thousand  cocoons  were  required  to  the  poimd, 
and  of  this  pound  two  ounces  were  good  silk,  eight  ounces  dried  wwa&. 
and  six  ounces  ret'usc-silk  and  gum.  According  to  this  rate^  it  woold 
require  8,000  cocoons  to  make  a  pound  of  reeled  silk,  and  at  the  rates 
paid  for  cocoons  $1.33  would  be  paid  for  these  8,000  cocoons. 

Keeled  silk  in  1858  ranged  from  $1.84  per  ix)und  to  $3.68.  In  1851 
the  price  for  cocoons  in  France  was  30  cents,  a  much  better  price  than 
in  India,  but  still  unremunerative  to  our  American  labor.  Against  aoch 
prices  it  was  vain  to  hope  that  silk  culture  could  be  established  here. 

Two  causes  have  advanced  the  prices  of  raw  silk :  the  general  rise  in 
prices  of  labor  in  all  parts  of  Europe,  and  the  fatal  diseases  among  the 
silk- worms  in  Italy  and  France,  to  which  we  have  already  referred  hi 
India,  reeled  silk  had  advanced  to  $3.68  and  $5.75  per  poond.  The  ood- 
mittec  of  American  silk  manufacturers  and  operatives,  in  their  stite- 
nieut  to  the  Finance  Committee  of  the  United  States  Senate,  say  that 
since  1861  the  prices  of  all  raw  silks  in  the  countries  of  its  productioD 
have  been  more  than  doubled.  The  average  price  of  the  raw  sOksiiD- 
ported  into  this  country  in  1871  was  about  $6  per  pound.  Bat  Mr. 
Kiley,  in  tbo  report  from  which  we  have  quoted,  speaking  of  the  ^'  Dale 
Manutacturiug  Company,"  at  Paterson,  New  Jersey,  says: 

Mr.  Dalo  uses  the  l)ost  Europcau  inachinoxy,  and  has  a  Bcrl-metor  and  dynamoB- 
ctvi%  for  tcstiiif;  the  strength  and  elasticity  of  the  throad,  aud  scalet  lor  weigbiog 
it,  aU  from  Ucirthaud  &  Cie,  of  Lyons,  France.  He  cmployB  three  hundred  ana  iifky 
hands,  eaniiu^  on  an  average  from  $5  to  $6  a  week.  He  uses  nearly  a  bale  (lOOpoimb) 
of  raw  silk  each  da}', /or  vckick  he  pays  from  $9  to  $12  per  pound. 

These  prices,  however,  must  be  for  the  best  reeled  silks.  When  ve 
notice,  as  we  shall  presently,  the  amount  of  food  an  acre  of  molbenies 
will  produce,  and  the  number  of  worms  it  will  feed,  it  will  be  seen  that 
the8C  x)riee8  will  ^ive  ample  remuneration  to  the  American  laborer. 

llaviug  Khown  that  the  prosi)erous  state  of  our  silk  manafactaresmnst 
be  continued  by  the  protection  they  will  find  in  the  high  duties  that oor 
national  indebtedn'S»8  will  require,  and  that  the  present  pricsesfornw 
silk  |>ive  assurance  that  its  production  can  now  be  successfaUy  estab- 
lished, the  next  object  of  this  article  will  be  to  show  in  what  way  tiui 
production  can  best  l>o  i)romoted. 
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THE  EXPEBIEirOB  OP  OTHER  NATIONS  AaAINST  LASGE  IKYESTMENTS. 

The  hifitory  of  silk  culture  is  as  instractive  as  it  is  iutercsting.  Largo 
investmeuts  have  been  made  by  individual  enterprise,  and  to  these,  gov- 
ernments have  added  liberal  encouragement.  The  different  kinds  of 
silk- worms,  and  of  the  mulberry,  have  been  brought  together  from  every 
country.  But  however  promising  the  beginnings  have  appeared,  tiie 
ends  have  all  resulted  in  failure,  no  matter  whether  the  experiments 
were  tried  in  moist  or  dry  climates  and  soils ;  whether  the  mulberry  was 
cultivated  as  standards  or  bushes ;  whether  the  worms  were  domestic 
or  foreign  varieties,  or  however  complete  the  arrangements  of  the  feed- 
ing-room. Our  first  duty,  then,  is  to  investigate  the  causes  of  these 
failures,  and  when  we  have  done  so  the  recommendations  we  will  make 
can  be  better  understood.  Many  leaders  in  new  enterprises  exhibit 
great  zeal,  but  in  their  enthusiasm  overlook  the  means  of  success. 
They  are  highly  imaginative,  seeing  clearly  enough  the  desired  end, 
but  not  the  obstacles  that  are  interposed  between  the  beginnings  and 
this  expected  ending.  The  history  of  silk  production  abounds  in  such 
characters,  and  our  own  time  is  not  free  from  them.  The  compilation 
of  the  Under-Secretary  of  India  is  instructive  by  indicating  what  these 
obstacles  are,  and  we  will  now,  as  briefly  as  possible,  point  them  out. 

The  production  of  raw  silk  includes  two  occupations,  that  may  be 
separated  or  united,  and  these  are  the  planting  and  cultivation  of  the 
mulberry,  and  the  hatching  and  feeding  of  the  silk> worms. 

1.  The  mulbepry. — The  mulberry  in  India,  whether  of  the  native  or 
Chinese  varieties,  generally  grew  well  in  a  moist  or  a  dry  soil.  Irriga- 
tion was  necessary  in  some  localities  during  the  dry  season,  and  this 
led  to  two  modes  of  cultivating  the  plant,  as  standards  or  bushes.  In 
the  former  a  greater  space  was  given  to  the  plants,  but  they  were 
crowded  in  rows  in  the  latter,  that  no  water  might  be  lost  in  irrigation. 
Leading  cultivators  differed  much  as  to  the  respective  advantages  or 
disadvantages  of  these  modes.  The  standards  were  grown  into  small 
trees,  but  kept  back  so  as  to  make  the  gathering  of  the  leaves  an  easy 
task.  In  the  bush  form  the  plants  were  cut  back  often,  and  every  third 
year  cut  down  to  the  ground. 

Under  both  modes  the  plants  grew  well  until  the  leaves  were  plucked 
or  pruned  for  the  worms,  then  thev  so  fiir  degenerated  as  to  yield  an 
insufScient  supply  of  food,  especially  in  the  dry  season  or  in  dry  soils, 
and  the  leaves  were  so  immaturely  developed  as  to  be  an  unhealthy 
food  for  the  worms,  producing  fatal  diseases  and  inferior  silk.  No  care 
in  the  cultivation  of  the  mulberry  could  obviate  these  consequences. 
One  of  the  cultivators  says  that  ^^  without  much  care,  constant  atten- 
tion, and  labor,''  the  plants  cannot  be  kept  in  proper  condition.  The 
cultivation  recommended  was  to  dig  up  the  earth  after  the  gathering  of 
the  leaves  had  been  commenced ;  the  soil  to  be  manured  in  October, 
and  in  February  fresh  earth  to  be  put  around  the  plants.  When  grasses 
grew,  the  ground  was  to  be  dug  up  as  often  as  was  necessary  to  des- 
troy them.  This  cultivation  was  much  like  that  of  the  grape-vino 
here.  But  while  it  could  lessen  it  could  not  obviate  sufficiently  the 
evils  we  have  mentioned  to  render  the  raising  of  the  silk- worm  a  profit- 
able pursuit  on  an  extensive  scale.  The  general  practice  among  the 
large  growers  was  to  use  the  leaves  9ix  times  during  the  feeding  season, 
four  by  cutting  branches,  and  two  by  stripping  the  leaves. 

2.  The  silk-worm. — In  the  numerous  trials  made  in  India  with  the  differ- 
ent varieties  of  the  silk- worm,  both  by  keeping  them  distinct  and  by 
crossing,  the  results  have  been  unsatisfactory.    The  causes  of  this  want 
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of  success  Lavo  becu  stated  very  differently  by  diflcreut  writers,  aud 
with  miicli  contradiction.    Some  attribute  it  to  degeneracy  in  the  mul- 
berry ;  others  to  the  worms  being  stinted  in  their  food  by  the  native 
feeder,  especially  during  the  season  of  drought,  when  leaves  were  scarce; 
some  to  the  weakened  constitution  of  the  worm,  caused  by  a  too  rapid 
reproduction ;  others  to  want  of  ventilation  and  cleanliness  in  the  feed- 
ing-room.   The  truth  will,  perhaps,  be  found  more  in  all  of  these  causes 
than  in  any  one  of  them.    The  most  successful  of  all  growers  was  a 
native,  Jailir  by  name.    He  raised  worms  but  once  a  year,  stating  that 
the  leaves  lose  their  best  qualities  if  fed  in  the  heat  of  summer;  that 
young  leaves  were  necessary  for  young  worms.    He  fed  no  more  worms 
than  would  produce  about  sixty  pounds  of  silk.    Under  European  feed- 
ers of  long  experience  and  much  intelligence,  with  feeding-rooms  so 
constructed  as  to  avoid  every  objection,  the  failures  have  been  more 
marked  than  among  the  native  feeders,  who  raised  but  a  limited  number 
of  worms  as  a  household  occupation,  the  feeding-room  usually  being  iu 
the  upper  part  of  their  huts. 

One  of  the  most  prominent  silk  culturists  was  a  Captain  Hatton.  He 
regarded  the  dark  stripes  on  the  worms,  when  young,  as  indicating  tiie 
original  stock,  and  their  light  color,  when  grown,  as  a  mark  of  oonstita- 
tional  weakness  occasioned  by  too  much  forcing.  For  several  years  he 
selected  for  breeders  those  that  longest  retained  these  stripes,  and  said 
that  this  selection  produced  a  more  vigorous  worm.  But  the  final  result 
may  bo  seen  in  the  following  statement  made  by  him: 

I  feci  fully  persuaded  now,  after  several  years  of  observation,  that  the  constitatioii 
of  the  Avorm  nas  been  so  thoroughly  undermined  that,  although  we  muy  be  able  to 
restore  it  to  its  natural  aj>pearanco,  it  wiU  never  be  able  thoroughly  to  shake  off  the 
various  diseases  to  which  it  has  so  long  been  sulgeot.  The  only  way  open  to  the  sen* 
culturist,  therefore,  is  to  reseek,  in  the  original  habitat,  in  Chintk  fbr  the  wild  wonns 
in  their  natural  state  of  freedom  on  the  trees ;  and,  should  any  of  them  be  pxocoiablo, 
then  may  the  stock  iu  Europe  be  gradually  renewed,  and  the  present  impending  ruin 
be  averted. 

The  epizootic  diseases,  which  have  been  so  fatal  in  France  and  Italj) 
had  not  then  reached  India,  for  these  views  of  Captain  Hutton  were 
written  in  1864.  These  diseases  are  attributed  to  the  constitational 
weakness  of  the  worm,  occasioned  by  an  injndicions  and  forced  ^hot- 
hoase  culture."  The  largest  cocoons,  regardless  of  their  firmness  and 
other  qualities  indicating  vigorous  constitutions  of  tiie  chrysaliSy  have 
been  selected  as  breeders,  until  the  vital  powers  of  the  worm  have  been 
so  weakened  that  they  cannot  resist  the  approaches  of  disease. 

It  will  be  seen  that  the  silk- worm  has  become,  in  foreign  coontrieSy  as 
'constitutionally  enfeebled  as  is  the  Irish  potato.  The  rot  is  not  more 
atal  than  the  muscardine  and  pebrbiCj  the  epizootics  of  France  and  Italy, 
lut  this  enfeebled  vital  force  is  seen  in  tiie  potato  to  yidd  to  the  least 
-infavorablo  condition  of  weather  and  soil,  so  that  the  qoidily  of  tike 
lOtato  is  greatly  impaired  even  when  outwardly  it  is  apparently 
lealthy.  So  with  the  silk-worm.  It  may  feed  well,  but  the  infericnity 
'^  \tH  silk  betrays  this  constitutional  weakness.     Captain  Hatton's 

liucdy  is  the  same  suggested  to  re-establish  the  vigor  of  the  potato 
iut  the  seedlings  from  the  Chilian  importations  rapidly  yield  to  the 
nfir-^nces  that  have  made  our   older  varieties  so  precarions.     The 

■"-cs,  then,  of  failures  in   foreign  countries   are  two.     Firat^  im- 

-   mnr  thc  vigor  of  tho  mulberry  plants  and  the  nutritious  qnalities  of 

•-- •    eaves,  by  too  close  and  too  frequent  stripning  and  cutting  during 

*   'Ung  season;  and  secop'i. '^'*«i''«"ipor  tb»   i^«il  forces  of  the  silk- 
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TIIK  PUESEiST  C0^'D1T10N   OF  SILK  rRODUCTlON  IN  CALlPOENLi. 

Nor  is  tlio  present  condition  of  silk  ciiltaro  in  California  satisfactory, 
but  for  very  different  causes,  which,  though  discouraging  now,  do  not 
threaten  ultimate  failure.  A  Frenchman  by  the  name  of  Prevost, 
who  had  a  practical  knowledge  of  silk  culture,  settled  in  the  valley 
of  Santa  Clara  in  1854.  Having  little  capital  himseliT  he  induced 
a  banker  of  San  Francisco,  Mr.  Heutsch,  to  aid  him.  It  was  not 
until  18(i0  that  they  succeeded  in  importing  good  eggs,  and  in  18G5 
they  had  increased  them  to  about  100,000.  In  1868  others  had 
entered  into  the  business,  the  number  of  worms  had  been  multiplied 
to  12,500,000,  and  the  number  of  mulberry  trees  to  4,000.000.  The 
fatal  epizootic  diseases  in  France  and  Italy  had  destroyed  tne  greater 
part  of  the  silk-worms  of  those  countries,  causing  a  large  exportation  of 
eggs  from  California  at  very  profitable  prices.  It  was  this  condition  of 
the  trade  that  caused  this,  what  might  well  be  called  too  rapid,  pro- 
gress in  a  new  pursuit.  As  an  instance  of  what  the  profit  was,  we  take 
the  statement  of  Mr.  Garey,  of  Los  Angeles,  who,  in  one  year,  from  one 
acre^  realized  over  all  expenses  $2,700  for  eggs  and  cuttings.  One  thou- 
sand dollars  per  acre  was  regarded  as  a  certain  profit.  But  in  Japan, 
California  found  a  successful  competitor  in  supplying  this  foreign  de- 
mand for  eggs.  The  French  and  German  war  arrested  the  silk  manu- 
factures of  France.  The  demand  for  eggs  ceased.  This  temporary 
prosperity,  and  this  temporary  adversity,  for  such:  we  regard  the  latter, 
created  e:q)ectations  not  Avarranted,  and  a  discouragement  not  well 
founded.  As  an  instance  of  the  first,  we  quote  £com  the  annual  report 
of  this  Department  for  1868 : 

The  breeding  of  the  siUc-worm  in  California  lias  been  comfaienced  so  extensively^ 
and  so  profitably,  and  there  is  so  mnch  probability  of  its  rapid  extension^  that  it  is 
already  regtuxLed  as  one  of  the  most  promising  indostries  and  important  resources  of 
the  State. 

It  is  probable,  from  arrangements  and  preparations  that  are  now  being  made,  and 
from  opinions  expressed  by  silk-growers,  that  the  number  of  cocoons  win  doable  an- 
nually for  several  years  to  come.  This  would  give  6,000,000  in  1869 ;  12,000,000  in  1871, 
and  24,000,000  in  1872. 

When  the  demand  for  eggs  ceased,  silk  culture  was  regarded  as  a  fail- 
ure, and  one  of  the  California  agricultural  papers  spoke  of  it  as  the 
I)oorest  in  its  results  of  all  the  industries  of  the  State.  And  yet 
the  only  permanent  business  by  which  tie  profits  of  silk  culture 
should  have  been  judged,  the  production  and  reeling  of  cocoons, 
had  never  been  tried.  The  demland  for  eggs  and  mulberry-cuttings  was 
accidental,  and  could  not  justify  the  rapid  expansion  to  which  egg  pro- 
duction was  hurried,  and  the  extravagant  expectations  based  upon  it. 
The  evils  that  have  beset  silk  culture  in  foreign  countries  have  not  been 
felt  in  California,  and  an  intelligent  pursuit  of  it  may  always  avoid  them. 

But  the  pendulum,  as  is  natural,  having  swung  fix)m  one  extreme  to 
the  other,  is  now  returning,  to  settle,  as  we  hope  and  believe,  in  that  me- 
dium which  will  more  slowly,  but  surely,  develop  a  great  interest,  for 
which  much  of  the  climate  of  California  is  so  admirably  adapted.  The 
latest  information  £com  that  State  justifies  this  hope.  The  San  Fran- 
cisco Alta,  of  December  23,  after  a  favorable  notice  of  the  condition  of 
many  of  the  largest  mulberry  plantations,  says : 

The  past  £Edlure8  in  the  breeding  of  silk-worms  in  Califomia  are  chargeable  mainl  v 
to  inexperience.  Many  of  those  engaged  in  the  business  knew  nothing  of  it  practi- 
cally ;  others,  who  had  experience  in  Europe,  ventured  in  beyond  their  means.  Thoee 
who  proceeded  prudently  nave  no  reason  to  regret  their  investment,  and  they  have  no 
fear  for  the  future. 
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There  is,  then,  no  difficulty  in  California  that  presents  any  real  obsta- 
cle to  successl'al  silk  cultivation.  And  as  wo  have  also  seen  that  the 
past  low  loreign  prices  of  labor  and  silk  do  not  now  exist  to  prevent,  as 
they  formerly  did,  its  cultivation  in  other  parts  of  ourconntry,  and  that 
we  now  Ijave  a  home  demand,  at  fair  prices,  for  all  the  silk  we  can  pro- 
duce, the  only  question  is : 

now  BEST   CAN  SILK  CULTURE  BE  ESTABLISHKD  HERB? 

To  this  question  a  general  answer  may  first  be  given :  by  avoiding^  the 
errors  into  which  foreign  silk-growers  have  fallen.  These,  as  we  have 
seen,  consist  in  too  often  and  too  closely  stripping  the  leaves  and  pran- 
ing  the  branches  of  the  mulberry ;  in  so  breeding  the  worms  that  their 
constitutions  have  become  enfeebled;  in  bringing  together  so  many 
woims  that  their  numbers  alone  cause  fatal  diseases.  We  must  follow 
rather  the  success  of  Jaffir  than  the  failure  of  more  imposing  and  cosily 
establishments,  of  what  may  be  termed  professional  silk  cnltaristSi 
We  must,  in  other  words,  malce  it  a  part  of  the  houaehold  occi^^ationi^ 
in  which  little  capital  will  be  invested,  and'  the  labor  of  women  and 
children  bo  giveq  to  it,  who,  otherwise,  cannot  now  find  so  healthy  and 
profitable  employment.  The  superior  climatic  conditions  of  Gal&mia 
may  j  list  i  fy ,  to  some  extent,  a  different  course.  Whether  they  can,  is  the 
experiment  now  making  there. 

The  recommendation  to  produce  silk  as  a  household  employment  rather 
than  as  a  special  occupation,  and  in  small  quantities  rather  than  in  large 
ones,  is  a  departure  from  the  course  heretofore  advised,  and  deman&, 
perhaps,  some  further  I'easons  for  it  than  have  already  been  given. 
The  value  of  the  annual  product  of  raw  silk  is  estimated  at  fhun 
$120,000,000  to  $130,000,000,  and  the  countries  which  chiefly  produce  it 
are  China,  Japan,  India,  France,  and  Italy.  '^  Nine-tenths,"  Bays  Mr. 
llilej',  "  of  all  the  silk  produced  in  Europe  is  i*aised  in  small  qnantitieB, 
that  is,  in  separate  house  holds."  The  compilation  of  the  under-secretaiy 
of  India  shows  that  this  is  the  present  state  of  seri-cnltnre  in  all  ito 
X)rovincos.  And  hence  we  iind  that  the  ^' Silk  Supply  Association 'of 
Great  Britain  is  endeavoring  to  extend  its  production  in  Indiai  andftr 
this  purpose  seeks — 

1.  ^^  To  stimulate  the  production  of  silk  by  cottage  cultivation  and 
otherwise,  in  every  county  where  the  mulberry-tree  is  capable  of  caving 
food  to  the  silk-worm.'' 

2.  ^'  To  ])romote  the  exportation  of  cocoons  from  countries  not  well 
able  to  reel  them,  that  is,  from  the  households  which  prefer  to  prodnoe 
cocoons  only  and  hot  reeled  silk.'' 

From  the  roi)orts  on  silk  culture  that  have  lately  been  issued  by  Iff. 
F.  O.  Adams,  secretary  to  the  British  legation  in  Japan,  we  find  that 
silk  culture  is  carried  on  there  in  the  most  simple  and  cai'elesa  manner, 
with  the  most  primitive  machinery,  and  that  the  people  are  acfeoaUy 
ignorant  of  some  of  the  simplest  tmths,  the  knowledge  of  which  woold 
enable  them  to  more  than  double  their  pro<lucts ;  that  it  is  even  wone 
in  China,  and  that  in  Southern  Europe  most  of  the  silk  is  reared  by  s 
peasantry  which  knows  absolutely  nothing  beyond  plucking  ti^e  leaves 
and  feeding  them  to  the  worms.  Here,  then,  we  see  that  after  maoT 
and  long-continued  experiments  in  silk  culture  on  a  large  scalei  this 
industry  has  become  a  household  pursuit  in  all  silk-growing  coontriee. 
The  reasons  of  this  we  have  already  given,  so  that  the  recommendatioi 
we  have  made  is  but  in  conformity  with  tneir  experience  and  praottee. 

Having  indicated  the  mode  by  which  silk  culture  may  most  iiroAtaUy 
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be  pursued,  we  proceed  to  lay  down  sucli  directfons  as  will  aid  the  in- 
exi)erienced  safely  to  commence  it.  Let  them  not  suppose  from  the 
failares  we  have  so  much  dwelt  upon,  that  silk  culture  is  a  diflQcult  pur- 
suit. On  the  contrary,  it  is  a  very  simple  one,  as  may  be  seen  from 
what  has  just  been  said  of  it  as  it  is  in  the  houses  of  the  foreign  peas- 
antry. The  laws  of  healthy  growth  of  the  mulberry  and  of  the 
silk-worm  must  not  be  violated,  that  is  all — and  this  is  not  likely  to  be 
done  in  the  household  cultivation  of  silk.  Every  farmer  knows  that  it 
is  comparatively  easy  to  raise  a  few  hogs,  or  sheep,  or  i)oaltry,  but  a 
large  number  breeds  diseases  not  found  among  the  smaller.  Men  in 
the  household  are  healthy;  collected  together  as  an  army,  many  dis- 
eases prevail  among  them,  however  excellent  may  be  the  sanitary  regu- 
lations. This  law  of  health  is  universal,  and  its  action  is  stronger  on 
the  silk- worm  than  any  other  domesticated  animal,  becaase  by  improper 
breeding  its  constitutional  vigor  is  so  much  impaired. 

DIRBCTIONS  FOB  THE    INEXPERIENCED  SILK-GROWER— ATMOSPHERIC 

CONDITIONS. 

a 

1.  Temperature. — ^The  warmth  during  feeding  should  range  from  68®  to 
750,  and  during  the  spinning  of  the  cocoon  about  8(P.  As  all  our 
climates  show  a  much  greater  daily  range  of  the .  thermometer,  it  is 
necessary  to  feed  the  worms  in  a  room  in  which  the  heat  can  be  regu- 
lated.   ' 

A  climate,  therefore,  of  sudden  changes  and  of  great  extremes  during 
the  feeding  and  spinning  seasons  is  not  favorable  for  silk  production. 
As  the  worms  usually  hatch  in  the  latter  part  of  April,  where  irregular 
weather  prevails  after  that  time,  greater  caution  must  be  observed.  In 
many  parts  coldrchangeg  are  frequent  until  about  the  middle  of  May  or 
the  1st  of  June,  and  then  the  heat  quickly  increases  until  it  is  above 
8O0— from  860  to  950. 

2.  Moisture. — Wet  weather  is  unfavorable,  and  hence  a  cold,  damp 
atmosphere  must  find  a  corrective  in  moderate  fires,  which  at  the  same 
time  keep  up  a  moderate  circulation  of  the  air  in  the  rooms.  How  this 
is  best  done  will  be  noticed  when  we  speak  of  the  proper  construction 
of  the  feeding-room. 

3.  Calmness  and  electricity. — The  central  parts  of  the  Mississippi  Val- 
ley are  the  pathways  of  storms,  which,  though  most  violent  in  the  winter 
season,  yet  in  summer  produce  sudden  changes  of  temperature  and 
violent  commotion  in  the  atmosphere,  and  are  often  accompanied  with 
heavy  electrical  discharges.  Sach  storms  often  destroy  a  large  portion 
of  the  worms,  and  where  they  frequently  occur,  silk  cultivation  should 
be  cautiously  tested.  The  climate  of  California  is,  of  all  others,  most 
free  from  the  extremes  we  have  specified,  but  the  southern  portions  of 
Kansas,  Missouri,  and  many  parts  of  the  Southern  States,  are  very 
favorable.  Other  locations  have  advantages  sufiicient,  with  proper  care, 
to  warrant  success. 

THE  MULBERRY  PLANTS. 

1.  Kinds. — The  multicaulis  and  the  white  and  black  fruited  are  re- 
garded as  the  best  for  feeding.  In  India  the  first  is  highly  prized,  as 
better  adapted  to  a  greater  variety  of  soils,  and  as  not  inclined  to  grow 
into  trees.  It  puts  up  many  flexible  shoots,  with  a  rapid  growth  both 
)f  stalk  and  leaf,  making  the  gathering  of  the  latter  easy  to  women  and 
3hildren. 
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2.  Projia/foiion.-^Tha  mulberry  grows  from  cuttings,  and  is  easily  prop- 
agated by  them.  They  may  bo  8et  out  in  a  nursery,  and  trausplaiited. 
it'  intended  for  tiee-growth  the  distance  apart  depends  ou  situatiou  and 
closeness  of  pruning.  Ten  feet  is  one  of  the  distances  iu  India.  Bat 
in  the  arti(;le  of  the  San  Francisco  Alta,  to  which  we  have  alluded,  it 
is  said  of  Mr.  Drannan's  plantation  at  Galistoga,  which  covers  100 
acres,  and  is  one  of  the  best  in  the  State,  that  "  the  trees  are  set  twentiy- 
four  feet  apart  each  way — an  excellent  distance."  If  the  plants  are  to 
be  grown  in  the  bush  form  they  are  planted  in  rows ;  and  these  most  be 
wide  enough  to  allow  good  cultivation,  and  the  leaves  to  be  well  snnned. 

3.  Soil  and  exposure, — The  soil  should  be  deep,  rather  dry,  and  not  too 
rich.  To  make  a  healthy  food  and  good  silk,  the  leaves  must  not  be 
too  succulent,  for  in  such  the  sap  has  not  been  properly  elaborated, 
either  from  the  soil  being  too  Avet,  or  the  plants  too  much  shaded. 
*<  Some  plantations,"  says  the  Alta,  ^^  near  the  Sacramento  are  in  a 
marshy  soil,  and  the  trees  ai*c  too  close  together.''  These  were  not 
doing  well.  The  exposure  must  depend  a  good  deal  on  the  i>ecaliaritieB 
of  each  locality.  If  it  is  dry  and  warm,  the  exposure  shoold  not  be  so 
much  to  the  south,  but  southeast,  southwest!,  or  cast,  or  west. 

4.  Cultivation, — The  ground  should  be  kept  mellow  and  free  fimn  grass 
or  weeds.  Where  heavy  spring-rains  settle  the  soil  too  closely  the  plow 
should  be  used  first,  afterward  a  light  cultivator.  These  are  more  effi* 
cient  and  speedy  than  the  German  hoe.  All  summer-plowing,  by  re- 
solving the  vegetable  matter  into  gases,  is  ^^  hard  "  on  the  soiL  This 
and  the  large  demand  upon  the  plants  for  leaves  require  that  fbe 
ground  should  be  occasionally  enriched. 

5.  OatJicring  tJie  leaves. — When  the  plants  aro  two  years  old  the  gatli- 
ering  of  the  leaves  may  be  commenced.  In  India  this  was  donenmch 
sooner,  and  as  often  as  six  times  in  the  feeding  seasonf  Bat  this  prac- 
tice was  a  leading  cause  of  failures  there,  for  the  plants  were  dwaiftd 
and  the  leaves  were  immature!  causing  diseased  worms.  Four  diflEsrent 
hatchings  have  been  fed  in  Galiibmia,  but  not  upon  leaves  taken  from 
the  same  plants.  Two  crops  is  the  limit  beyond  which  the  feeder  should 
not  go.  And  this  limit  would  be  remunerating.  An  acre  of  plants 
will  yield  from  five  to  six  thousand  pounds  of  leaves,  and  this  amoont 
would  feed  50,000  worms,  yielding  from  fiAy  to  sixty-five  poonds  of  flilk, 
worth,  hi  cocoons,  say  83  a  pound.  This  would  give  from  $160  to  $195 
to  the  acre.  Much  larger  estimates  have  been  made,  but  we  prefer 
stating  the  lower  rather  than  the  higher*.  If  two  hatchings  are  reaied, 
this  product  would  be  doubled.  The  leaves  should  not  be  fed  when 
wet,  either  from  rains  or  dews,  nor  when  wilted.  Hence,  for  the  mom- 
ing  feeding  the  leaves  should  be  gathered  the  previous  evening,  and  the 
night  feeding  from  leaves  gathered  during  the  day.  If  gathered  when 
wet  there  is  danger  of  fermentation  also,  which  is  very  dangerous  to 
the  heaUli  of  the  worms. 

THE  SILK-WOIIMS. 

1.  Kinds. — ^There  arc  three  kinds  of  silk-worms,  annual, bivoltinSy  and 
trivoltins.  The  first  produces  but  one  brood  in  the  year :  th6  seoood, 
two ;  the  third,  three.  The  annuals  are  preferred,  and  of  these  there 
are  three  varieties  in  California — two  JapaneseiWhlte  and  green,  so 
named  from  the  colors  of  their  cocoons,  and  the  Chinese  white. 

2.  Eggs, — The  eggs  are  kept  in  tin  cases  in  a  dry,  cool  place,  not  ex- 
ceeding 4(P  temperature,  and  although  they  will  beiEur  a  greater  degree 
of  cold,  this  is  the  best  for  keeping.     Tliey  may  be  kept  a  twdve- 
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month  iu  this  way,  and  thus  the  hatching  season  be  prolonged,  or  a  se- 
lection made  of  the  best  months  for  feeding. 

The  number  of  eggs  laid  by  one  moth  is  stateil  to  be  about  300,  and 
an  oance  will  hatch  about  40,000  worms.  From  an  ounce  to  an  ounce 
and  a  half  would  be  required  for  an  acre  of  mulberries,  but  care  should 
always  be  observed  to  prevent  overstocking.  It  may  well  be  called 
the  universal  vice  of  all  farmers,  audit  was  a  prominent  one  among  the 
silk-culturists  of  India. 

3.  Hatching. — ^The  eggs  should  be  kept  at,  the  temperature  of  40^ 
until  the  mulberries  are  putting  forth  their  leaves.  They  may  then  be 
brought  into  the  feeding-room,  at  a  temperature  of  about  75^,  which 
should  be  gradually  increased  about  8^  until  the  eggs  are  hatched. 
The  air  of  the  room  should  be  occasionally  moistened  by  sprinkling  the 
floor,  in  order  that  the  worm  may  better  free  itself  from  the  shell  of  the 

egg. 

4.  Feeding. — The  duration  of  the  life  of  the  silk-worm  varies  a  good 
deal,  according  to  the  warmth  of  the  weather,  health,  atfA  the  variety, 
and  ranges  from  thirty-seven  to  fifty  days.  The  feeding  season  is  about 
thirty-five  davs.  During  this  period,  and  at  intervals  of  about  six  to 
eight  days,  the  worm  molts,  that  is,  sheds  its  skin.  As  this  time  is 
regarded  as  critical,  care  must  be  taken  not  to  distnrb  the  worm  in  any 
way,  not  even  by  feeding.  Hence,  the  first  step  to  be  taken  is  to  sepa- 
rate each  day's  hatching,  so  that  those  together  may  be  molting  at  the 
same  time.  The  best  way  to  do  this  is  to  spread  over  the  eggs  a  net 
made  of  mosquito-bar  material,  and  tender  young  leaves  of  t£e  mul- 
berry placed  upon  it.  The  young  worms  will  pass  through  it  to  feed  on 
the  leaves.  At  the  end  of  each  day  the  net  mtfy  be  removed,  and 
another  one,  in  like  manner,  spread  over  the  eggs.  When  it  may  be 
necessary  to  handle  some  of  the  worms,  the  easiest  way  is  to  use  a  small 
camel-hair  paint-brush. 

The  number  of  feedings  during  the  twenty-four  hours,  as  practiced,  is 
different  in  different  countries.  But  here  there  are  two  principal  feed- 
ings, at  about  5  o'clock  a.  m.  and  10  o'clock  p.  m.  Other  feedings  may 
be  given  between  these  if  made  necessary  from  any  cause.  At  €very 
fee&ng  a  net  should  be  spread  over  Hie  worms  and  the  fresh  leaves  put 
upon  it,  as  this  mode  enables  the  room  to  be  kept  dean  easily.  The 
excrement  of  the  worms  passes  through  it,  and  when  they  have  ascended 
through  the  net  to  the  fresh  leaves,  the  remains  below  it  may  be  swept 
away  without  disturbing  the  worms. 

The  amount  of  leaves  to  be  given  each  day  is  as  follows :  before  the 
first  molting  about  15  ]K)undsfor  every  50,000  worms ;  between  the 
tirst  and  second  meltings  about  30  pounds;  between  the  second  and 
third,  60  pounds ;  betwee'h  the  third  and  fourth,  140.pounds;  between  the 
fourth  and  fifth,  300  pounds;  and  during  the  fifth  the  same  amount, 
making  altogether  5,070  pounds,  about  the  yield  of  an  acre  of  mul- 
berries. 

As  the  worms  increase  in  size  they  should  be  separated.  At  first  they 
are  fed  in  shallow  trays  or  on  shelves,  which  they  will  not  leave.  But 
as  they  increase  in  size  they  become  too  much  crowded.  The  net  is  em- 
ployed to  efiect  this  sepaxation,  by  removing  it  when  about  half  the 
worms  have  passed  through  it  to  the  fresh  leaves.  Another  net,  with 
fresh  leaves,  is  then  to  be  placed  on  the  remaining  portion.  Kets  with 
large  meshes  must  be  used  when  the  worms  have  so  much  increased  in 
size  as  to  go  through  them  with  difficulty. 

When  the  feeding  is  with  the  pruned  branches  the  nets  may  be  dis- 
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pensed  with,  the  branches  being  so  arranged  as  to  leave  open  spaces 
througli  which  the  worms  may  ascend  and  the  excrement  fall  down. 

5.  Molting, — As  the  time  of  molting  approaches  the  worms  feed  less 
and  acquire  a  more  shining  appe<irance.  As  already  remarked  it  is  a 
critical  condition,  and  especial  regard  should  then  be  paid  to  cleanli- 
ness. The  worms  of  most  vigorous  health  will  first  molt*  They  may 
be  kept  without  feed  for  twenty-four  or  thirty-six  hoars  in  order  to  wait 
for  those  tliJit  are  later.  But  there  will  be  some  less  healthy  and  so 
late  in  molting  that  it  is  best  to  put  them  in  a  separate  tray  or  shelf. 
for  this  diiierence  will  become  greater  in  the  succeeding  moltings.  If 
this  delay,  too,  is  occasioned  by  disease,  it  may  be  communicated  to  the 
healthy  portion. 

0.  Spinning. — When  the  worm  ceases  to  feed  after  its  fourth  molting, 
preparations  should  be  at  hand  to  form  proper  places  for  spinning  the 
cocoon.  Twigs  of  the  mulberry,  willow,  or  other  trees,  or  of  stiff  weeds, 
as  the  mustard  and  rag- weed,  may  be  laid  crosswise  so  as  to  leave  open 
spaces  of  an  inch  in  width  in  which  the  worms  may  spin.  Or  stran-, 
fifteen  inches  in  length,  may  be  tied  at  the  ends  and  these  pressed 
toward  each  other  so  as  to  leave  a  similar  space  in  the  middle ;  or,  if  the 
feeding  has  been  done  on  shelves,  the  straws  may  be  cut  so  long  that 
by  pressing  the  ends  on  the  lower  and  upper  shelves  a  like  opening  will 
be  made.  The  places  where  the  worms  are  shoald  have  the  light  ex- 
cluded, for  the  worm  prefers  to  spin  in  the  dark.  The  later  worms 
should  not  be  kept  under  those  that  are  spinning,  for  their  excrement 
at  this  time  is  soft.  The  temperature  of  the  room  should  be  about  80° 
while  the  cocoon  is  making. 

7.  The  cocoons. — A  low  sound  is  heard  during  the  spinning,  and  when 
this'  has  ceased  the  cocoons  may  be  taken  out  and  assorted.  The  silk 
around  should  be  preserved,  for,  although  inferior,  it  is  used  by  the 
manufacturer.  The  cocoons  that  ofi'er  most  resistance  to  pressure  shoald 
be  put  together,  as  it  indicates  better  silk  and  more  perfect  health. 
From  these  should  be  selected  such  as  are  intended  for  breeding  pn^ 
poses.  The  silk  of  cocoons  that  are  very  soft  is  generally  inferior  in 
quality. 

8.  Killing  the  chrysalis.^^The  worm  as  it  is  in  the  cocoon  is  called  the 
chrysalis,  and  in  a  few  days  it  will  emerge  from  it  in  a  batt^ffly  fofOL 
To  aid  its  exit  fh>m  the  cocoon  it  secretes  a  fluid  which  destroys  the 
silk  at  one  end,  and  this  destroys  also  the  value  of  all  of  it,  as  tiie  rilk 
cannot  be  reeled.  To  preserve  the  value  of  the  cocoons  the  chiysalis 
must  be  killed,  and  to  do  this  they  are  placed  in  shallow  pans,  and  these 
are  put  in  ovens  heated  to  the  boiling-point  of  water,  2129.  Or  th^ 
may  be  put  in  boiling  water  for  a  short  time,  or  steamed  for  half  an  hoar. 

9. 2>n/t7)f7/A€ cocoon.--After the  chrysalis isdefitroyedthecocoonsahoold 
be  placed  on  shelves  in  a  well- ven  tilate<l  room,  and  gradually  dried.  Thar 
should  be  stirred  frequently  until  the  drying  is  well  advanced,  (hdi- 
narily  it  is  not  completed  before  two  months.  They  may  then  be  kept 
for  a  long  time,  or  sold,  or  reeled.  There  is  a  great  tendency  in  tins 
country  to  separate  the  manufacture  of  an  article  from  the  production 
of  the  raw  material,  and  reeling  will  soon  become  establish^  in  cv6n[ 
neighborhowl  where  cocoons  are  grown.  Manufacturers  of  silk  wffl 
buy  cocoons,  and  we  would  not  advise  the  households  to  reel  silk  nntil 
they  have  made  progress  in  raising  the  worms,  and  find  that  they  otfi 
devote  a  part  of  the  home  labor  to  reeling.  It  does  not  come  withia 
the  province  of  this  article  to  speak  of  the  machines  used  for  this  pOT- 
pose ;  that  may.  bo  done  in  a  future  artiole. 
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THK  PRODUCTION  OF  EGGB. 

The  coiistitiitioDal  weatness  of  the  silk-worm,  to  which  reference  has 
soofteii  boeii  made  in  thi8article,demand8every  effort  that  will  strengthen 
it.  The  epidemical  diseases  which  have  been  so  fatal  in  France  and 
Italy  are  attributed  to  ;i  constant  selection  of  the  largest  cocoons,  size 
only  being  regarded,  until  all,  though  large,  were  weak.  To  produce 
healthy  worms  does  not  so  much  require  care  and  skill  in  breeding  as  a 
forbearance  frofti  a  course  that  forces  nature  in  a  particular  direction,  at 
the  expense  of  the  vital  powers. 

The  importation  of  foreign  eggs  should  be  avoided^  unless  from  coun- 
tries where  the  worm  is  healthy.  Those  in  California  may  most  safely 
be  relied  on.  The  first  duty  we  owe  to  this  important  industry  is  to 
start  with  healthy  worms.  The  success  of  Jaffir  in  India  was  deemed 
so  important  that  the  official  authorities  declared,  ^^Itisof  great  im- 
portance that  Jaffir,  and  others  who  follow  his  example,  should  meet 
with  every  encouragement  from  the  local  authorities.''  . "  I  particularly 
questioned  him,"  says  Lieutenant  Dowlett,  <^  regarding  his  stock  of  eggs ; 
he  assured  me  that,  so  fiar  from  deteriorating,  acclimatized  eggs  were  far 
better  than  anyothers,and  that  fortwentyyearsand  upward  he  hadraised 
his  own  eggs.''  "  As  I  was  under  the  impression,"  he  continues,  "  that 
the  silk-worm  was  very  delicate,  I  was  much  surprised  to  find  Jaffir's, 
though  under  such  poor  shelter  and  so  crowded,  looking  so  fine  and 
well.^  A  few  sheds,  low  and  ill- ventilated,  contained  his  stock.  **  Jaffir 
told  him  that  he  would  be  glad  to  give  his  worms  change  of  air  and 
position  oftener  than  he  could  afford  to  do  with  the  space  at  his  com- 
mand, but  he  laughed  at  any  elaborate  sanitary  arrangements,  and  said 
it  would  never  do  for  any  but  amateurs  to  adopt  them." 

The  silk- worm  has  suffered  more  fr6m  the  empirical  treatment  of  pre- 
tenders than  from  all  other  causes. 

The  female  worm  is  larger  than  the  male,  and  in  order  to  have  a 
proper  number  of  each  sex,  an  equal  number  of  each,  as  far  as  can  be 
judged,  should  be  selected  and  weighed  together.  The  average  weight 
is  thus  ascertained,  and  those  above  it  may  be  relied  on  as  females,  those 
below  it  as  males.  After  the  cocoons  are  thus  selected  they  should  be 
fastened  to  the  shelves  or  travs  by  some  adhesive  substance,  as  paste, 
so  that  the  moth  may  readily  leave  the  cocoon.  The  additional  neces- 
sary directions  we  give  in  the  following  extract  from  Mr.  Biley's  report, 
and  in  so  doing  acknowledge  our  obligations  to  him  for  his  ^mirable 
and  practical  remarks  on  the  silk-^orm.  It  is  not  often  that  We  meet  a 
practical  entomologist  : 

The  motlis  come  out  moet  abandanUy  during  the  early  morniuK  hoars,  and  qe  they 
issue  they  Hhonld  be  taken  by  the  wings  and  the  sexes  kept  apart  for  a  short  time. 
The  males  may  then  be  placed  with  the  females.  Coitus,  acoorainff  to  the  best  breed- 
ers, sliould  not  last  more  than  six  or  eii;ht  hours,  and  at  the  end  of  that  time  the  couples 
should  be  separated  by  holding  the  female  gently  by  the  wings  with  one  hand  and 
pressing  the  abdomen  with  the  other.  The  males  ma^  then  be  thrown  away  and  the 
females  plac^  for  a  few  minutes  on  sheets  of  blotting-paper,  where  thev  will  free 
themselycs  of  much  yeUowish  or  fulTOUs  fluid,  which  would  otherwise  soil  the  cloth 
u|)on  which  the  em  are  to  be  laid.  They  may  then  be  placed  side  by  side  in  trays 
lined  with  linen  cloth,  when  they  wHl  immediately  oommence  depositing.  The  trays 
may  be  tipped  up  at  one  end  so  that  they  incline  a  little,  as  the  moths  are  then  more 
npt  to  lay  their  egp  uniformly.  Thev  should  also  be  kept  in  the  dark,  in  accordance 
with  the  noctumS^  habits  of  the  moth.  Most  of  the  eggs  wiU  be  deposited  in  about 
twenty-four  hours,  and  the  moths  may  then  be  thrown  away,  as  eggs  deposited  after 
that  time  are  not  as  well  impregnated.  No  defonned  moths  should  be  used.  The  eggs 
are  best  preserved  on  the  cloth  where  origlnallv  deposited,  as  they  are  protected  by  a 
natural  coating  of  varnish,  and,  being  fluteneai  tiie  worms,  when  hatching,  eat  their 
way  out  better. 
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r>UlLl)INGS. 

Wliilsl  Jiillir  was  Huccesslul  in  bis  ill-veutilatcd  aud  crowded  sheds, 
others  failed  with  expensive  houses,  having  every  appliance  which  con- 
venience, ventilation,  aud  warmth  demanded.  The  principal  canse  of 
this  success  and  failure  we  have  pointed  out  in  the  facts  that  he  did  not 
bring  together  more  worms  than  produce  sixty  poands  of  silk  at  one 
feeding,  nor  did  he  enervate  the  worms  by  injudicious  breeding,  as  did 
those  who  were  unsuccesslul.  Care  ought  to  be  observed  in  localities 
as  to  the  exposure  of  the  cocoonery,  where  the  temperature  is  subject 
to  extremes,  and  especially  that  of  heat,  for  this  is  more  frequent 
during  the  feeding  season  than  its  opposite,  aud  especially  so  where 
large  establishments  are  contemplated.  Speaking  of  a  prominent  M- 
ure,  the  San  Francisco  Alta  says:  "The  Davisvme  plantation,  which 
was  the  largest  in  the  State,  was  rooted  out  when  the  trees  were  four 
years  old.  The  cocooneries  there  were  not  proi)erly  protected  against 
excessive  heat." 

The  exposure  should  be  such  as  will  protect  the  building  from  the 
cold  winds  of  the  northwest,  and  from  great  heat  ahso^  by  being  open 
to  the  southwest  winds.  In  household  silk-cultivation  this  can  ordmarily 
be  sulliciently  accomplished  by  a  hedge  and  shade  trees.  Against  wet 
weather,  or  local  dampness,  a  large  open  fire-place  is  necessary,  that 
proper  dryness  may  be  secured,  and  such  moderate  ventilation  as  will 
keep  the  air  pure,  without  creating  a  draught. 
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THE  CLDIATE  AND  CULTIVABLE  CAI'ACITY  OF  THE  PLAINS  CONSIDERED 
IN  ItEGARD  TO  THE  AMELIORATIONS  POSSIBLE  THROUGH  GBEATEB 
l^IiOTECTION  BY  FORESTS. 

By  Lorix  Blodget. 

The  existence  of  forests  in  a  state  of  nature  over  almost  the  entire 
area  occupied  by  civilized  nations  is  strong,  if  not  decisive,  proof  flat 
they  hoUl  relations  to  the  soil  and  surface  that  cannot  s^^y  be  disre- 
garded. In  such  parts  of  the  Old  World  as  have  been  wastefiolly  ocea- 
pied  in  this  respect,  and  where  the  native  forests  have  been  wholly  le- 
moved  and  the  surface  denuded,  there  has  been  a  great  waste  of  flie 
ancient  fertility  of  the  soil,  and  often  an  exhaustion,  if  not  an  absolute 
destruction  of  the  nations  that  once  flourished  in  those  countries.  Aia* 
bia,  Palestine,  and  various  parts  of  Asia  Minor,  with  parts  of  Greece, 
and  Turkey  in  Europe,  are  illustrations  of  this  waste  and  rain  in  the 
East,  while  Spain  is  perhaps  the  most  striking  example  in  the  West 
It  is  indisputable  that  the  powerful  nations  that  for  centuries  oocapied 
those  countries  llrst  rose  to  strength  on  the  natund  wealth  pf  soil  ud 
forests  which  originally  occupied  the  suriiaco;  and  their  decline  and  ex- 
haustion were  at  least  coincident  with  the  waste  and  denudation  of  the 
country.  The  lands  became  less  and  less  productive,  and  arid  plains 
only  remained  where  general  cultivation  and  dense  i>opulations  long 
existed,  until  Anally  the  exhausted  surface  would  maintain  no  greater 
population  than  we  And  occupying  it  now.  A  long  process  of  vigoroiu 
and  constant  effort  to  restore  what  has  been  destroyed  can  alone  make 
those  countries  what  they  were,  even  within  the  best  known  periods  of 
histoiy,  and  this  course  their  enervated  people  are  not  likely  at  any  early 
day  to  attempt. 
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The  greater  part  of  the  suriiaceof  the  United  States  was  origmally  cov- 
ered with  a  forest  growth  remarkable  for  its  uniformity,  for  lie  magnifi- 
cent size  of  the  trees  themselves,  and  for  its  decisive  influence  on  the  local 
climate,  as  well  as  on  the  condition  of  the  surface  soil.  Lands  which, 
after  clearing  and  cropping  for  thirty  years  or  more,  appear  hard,  re- 
fractory, and  liable  to  destructive  droughts,  were  originally  entirely 
free  from  either  of  these  conditions,  and,  within  the  personal  knowledge 
of  many  of  their  present  occupants,  were  amply  supplied  with  moisture, 
as  well  as  loose  and  fertile  in  character  of  surface  for  cultivation.  No 
observant  person  can  fail  to  be  impressed  with  the  importance  of  arrest- 
ing the  progress  of  these  changes,  and.  most  persons  have  no  hesitation 
in  tracing  these  results  to  the  removal  of  forests.  Careless  cultivation 
has  much  to  do  with  it,  undoubtedly,  but  worse  than  that  is  the  loss  of 
the  protection  forests  give,  and  the  steady  supply  of  moisture  to  the  soil 
which  their  presence  secures. 

It  is,  in  fact,  only  recently  that  settlements  have  extended  beyond 
the  limits  of  the  vast  primeval  forest  extending  from  the  Atlantic 
nearly  to  the  Mississippi  Kiver.  Within  a  comparatively  few  years  we 
have  come  to  occupy  a  surface  quite  novel  to  the  first  experience  of  our 
I)eople,  in  the  prairies  and  the  plains.  They  have  been  a  problem  to 
us  from  the  beginning,  one  not  easy  of  solution  from  the  point  of  our 
previous  knowledge.  As  a  contrast  with  the  forests  which  were  the 
natural  covering  of  the  surface,  the  difference  was  so  great  as  to  im- 
ply essential  differences  of  both  soil  and  climate,  since  it  could  only  be 
explained  by  supposing  that  neither  soil  nor  climate  permitted  trees  to 
grow. 

But  a  very  brief  period  of  actual  occupancy  has  put  a  very  different 
construction  on  the  case  as  a  whole,  and  the  partial  incredulity  at  first 
existing  as  to  the  possibility  of  growing  forest-trees  has  almost  wholly 
disappeared.  It  has  been  found  that  neither  of  these  conditions  pre- 
sents any  obstacles  that  cannot  be  promptly  overcome  on  the  prairies 
proper,  or  the  plains  nearer  the  Mississippi  which  are  caUed  by  this 
name.  These  prairies  are,  apparently,  no  more  than  natural  fields  or 
clearings,  preserved  from  growing  up  to  timber  chiefly  by  the  annual 
fires  and  the  existing  turf  which  covers  them.  If  once  the  surface  is 
broken,  and  the  fires  are  restrained,  they  are  immediately  covered  with 
natural  growths  of  some  form  of  forest-trees,  possibly  not  the  best  or 
most  valuable,  but  such  as  at  least  serve  to  vindicate  their  capacity  to 
grow  any  ordinary  forest-trees. 

The  absolute  origin  of  the  prairies  is  obscure ;  it  may  be  simply  the 
constant  invasion  of  the  forest  by  fires  starting  on  the  distant  and  dr^^ 
interior,  and  carried  eastward  by  the  prevalent  westerly  winds.  Cer- 
tainly the  great  tertiary  formations  of  the  country  west  of  the  Missouri 
were  brought  to  their  present  condition  as  plains,  and  were  undoubtedly 
exposed  to  the  same  general  conditions  of  exposure  they  now  present. 
On  these  the  forests  could  scarcely  get  a  footing  so  strong  as  to  main- 
tain themselves  witii  severely  trying  winds  sweeping  over  them  from 
the  west.  They  therefore  continued  to  be  the  plains  they  were  in  the 
beginning,  and  the  districts  bordering  them  at  tiie  east  were  always  in- 
vaded by  the  destructive  agencies  originating  at  those  western  limits. 
The  agency  of  savages  is  well  known  to  be  as  destructive  in  the  matter 
of  kindling  fires  as  the  presence  of  civilization,  and  for  ages,  therefore, 
the  greater  body  of  fertile  and  well- watered  lands,  now  described  as 
prairies,  have  been  swept  of  their  covering  of  vegetation  annually,  as 
far  as  fires  could  effect  its  destruction. 

The  plains  and  prairies  are  in  an  unnatural  condition  of  denudation 
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and  exposare  if  these  views  are  correct.  The  first  question  is  to  inqnin 
whether  any  agencies  in  our  power  to  control  can  be  employed  to  re- 
store wiiat  is  wanting,  and  to  protect  what  we  still  have  from  farther 
destruction.  An  act  for  the  restoration  and  preservation  of  forest-trees 
is  the  first  and  most  effective  step  that  is  suggested.  The  power  of  tie 
General  Government  can  to  a  great  extent  control  the  conditions  under 
which  the  lands  may  be  tiiken  up,  and  this  power,  directed  wisely,  vill 
not  be  to  the  prejudice  or  injury  of  any  class  of  occapants  of  the  soil. 
The  existing  diiiiculties  of  climate  and  surface  are  their  greatest  obsta- 
cle, and  if  general  improvements  are  practicable  throagh  prompt  legis- 
lation and  united  efforts,  the  first  to  receive  the  benefits  will  be  the  set- 
tlers themselves.  In  these  views,  a  bill  prepared  by  the  honorable  Com- 
missioner of  Agriculture,  in  1873,  (H.B.No.3008,  second  session  Forty- 
second  Congress,)  provided  efiectual  guarantees,  firat,  for  the  preser- 
vation of  existing  timber ;  second,  for  the  planting  of  a  certain  propor- 
tion of  all  lands  sold  or  granted  on  which  such  proportion  does  not 
naturally  exist ;  and  third,  the  general  planting  of  tracts  of  unsold  lands, 
in  the  least  protected  districts,  by  the  direct  agency  of  the  General  Gov- 
ernment. And  to  afford  settlers  and  occupants  special  indncemente  to 
such  planting,  lands  to  the  extent  of  a  quarter  section  would  be  given 
to  a  settler  who  should  plant  and  cultivate  so  much  in  forest  for  five 
years. 

That  all  these  powers  and  requirements  are  within  the  authority  of 
the  Creneral  Government  to  exercise  and  enforce,  cannot  be  doubted  if 
the  exigency  is  so  general  and  important  as  to  demand  them  as  a  ood- 
dition  of  successful  occupancy  of  the  soil  itself.  The  lauds  of  the  plains 
generally  certainly  cannot  be  sold  to  realize  any  revenue  to  the  Govern- 
ment without  some  such  provision.  If  granted  or  conveyed  without 
sale,  it  is  doubtful  whether  they  can  be  occupied,  and  thus  the  primary 
duty  of  providing  for  their  safe  occupancy  fails  to  be  discharged  by  the 
Government. 

Undoubtedly  the  first  among  the  questions  to  be  considereil  is  the 
possibility  of  the  improvement  and  the  ameliorations  proposed  to  be 
effected.  •  If  tree-planting  is  itself  impossible,  or  if  no  practical  ame- 
lioration of  soil  or  climate  results  from  it,  the  exercise  of  oompolBOiy 
powers  would  at  least  be  of  doubtful  propriety.  For  these  reasons  it  is 
prox>osed  here  to  treat  the  qnestiou  apart  from  any  doubtful  or  dispnted 
propositions  on  this  general  subject,  and  to  consider  foirly  whether  por- 
tions which  admit  of  no  doubt,  and  are  not  open  to  question  anywheie, 
do  not  fully  sustain  the  general  principles  of  the  measure  proposed  in 
the  Commissioner's  bill. 

The  mutual  relations  of  surface  to  climate  cannot  be  disputed,  vaA 
they  must  be  considered  fairly  in  any  discussion  of  the  modes  of  restor- 
ing better  local  conditions,  or  of  averting  further  deterioration.  Ihe 
greatest  of  all  agencies  for  the  retention  of  water  on  the  surface,  wher 
ever  falling,  for  i)romoting  its  absorption  and  penetration  of  the  sdl, 
and  for  redifi'using  iis  vapor  in  the  atmosphere,  is  what  we  desigDate 
as  the  native  forest.  Forests  are,  in  nature,  the  growth  of  centuries 
under  conditions  generally  favorable;  and  they  resist,  for  periods 
equally  long,  the  action  of  even  unfavorable  conditions.  When  de- 
stroyed, they  are  not  readily  restored  through  natural  agencies,  and  the 
denuded  surface  changes  materially  in  the  direction  of  aridi^,  and  in 
the  waste  of  nutritive  elements  in  the  soil.  And  the  destructive  power 
of  extreme  seasons  of  drought,  of  fire,  and  of  special  acts  of  man,  in  a 
savage  as  well  as  in  a  civilized  states  is  such  that  no  conclusion  adverse 
to  the  possibility  of  forest-growth  can  be  drawn  from  the  abaenee  <tf 
such  growth  on  any  part  of  the  plains  yet  explored. 
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Tills  last  point  is  so  important  to  tbe  sulgect  of  this  inquiry  that  it 
should  be  further  elucidated.  It  was  an  early  and  common  error  at  the 
first  occupancy  of  the  prairies  of  Indiana  and  Illinois  to  infer  that  some 
inherent  dithculty  in  tbe  soil  or  dimato  prevented  the  growth  of  forests 
on  them.  Yet  experience  very  soon  proved  that  no  more  prolitic  soil,  or 
more  favorable  conditions  of  climate,  existed  in  the  world  to  favor  forest- 
growth.  Special  adverse  influences,  which  we  cannot  yet  fully  under- 
stand, alone  prevented  the  growth  of  forests  on  these  prairies  originally. 
Local  peculiarities  had,  indeed,  crept  in  which  could  be  controlled  only 
by  the  intervention  of  energetic  efforts  of  men  associated  either  as 
individuals  or  through  legislative  action.  The  stiff  prairie-soil  was 
itself  the  growth  of  centuries,  and  the  annual  fires  had  become  as  inev- 
itable, almost,  as  any  feature  of  the  climate.  While  these  continued  no 
forests  could  spring  up  on  the  prairies  and  retain  their  hold  unaided, 
however  perfect  the  adaptation  of  soil  to  forest-growth. 

Passing  westward  from  the  prairie  districts,  as  they  are  generally 
known,  we  enter  by  insensible  gradations  on  the  surface  of  the  plains. 
The  long-standing  belief  that  great  absolute  change  of  soil,  or  change 
from  soil  to  desert  sands  and  rocks  ensued,  has  been  dissipated,  as  before 
stated.  Anywhere  on  the  road  to  Denver  and  the  foot  of  the  mountains 
the  most  recent  and  ample  testimony  is  that  water  alone  is  needed  to 
make  the  surface  productive  under  cultivation.  And  perhaps  the  most 
remarkable  of  the  favorable  &cts  developed  is  that  which  shows  that 
sage-brush  and  alkaline  soils  mean  little  or  nothing  more  than  that  the 
requisite  spring  and  summer  rains  are  deficient.  With  a  restoration  of 
these  rains,  or  with  irrigation  enough  to  compensate  for  them,  the  sur- 
face, previously  covered  with  saline  efflorescence,  and  having  a  forbid- 
ding aspect  under  a  sparse  and  stubborn  growth  of  sage  or  grease- we^, 
at  once  yields  ample  and  constant  crops  of  wheat  and  every  other  grain. 
It  is  a  gratifying  relief  to  find  these,  and  valleys  and  plains,  a  few  only 
of  which  are  to  be  seen  east  of  the  summit  ranges  of  the  Bocky  Mount- 
ain plateau,  but  which  are  abundant  and  general  in  the  basin  districts 
of  Utah  and  Idaho,  are  all  within  easy  control  of  energetic  settlers,  and 
all  can  be  turned  into  almost  gardens  of  fertility,  when  irrigating-streams 
are  within  reach*. 

But  the  specially  adverse  feature  of  the  plains  is  the  absence  of  for- 
ests and  timber.  All  the  surface  east  of  the  mountains  is  and  has 
been  especially  exposed  to  the  destructive  local  and  general  influences 
which  have  kept  forest-trees  from  the  prairies  of  Illinois  and  the  adja- 
cent States.  And  with  this  wholesale  denudation  has  come  an  un- 
doubted exaggeration  of  all  the  extremes  of  climate  natural  to  the  lati- 
tude. The  winds  of  the  spring  and  summer  sweep  over  vast  stretches 
of  surface  which  afford  little  or  no  evaporation  to  mitigate  their  dry- 
ness, and  they  therefore  become  excessively  dry.  The  rains  which  fail, 
even  profusely,  at  certain  seasons,  chiefly  in  the  spring,  are  thrown  rap- 
idly off  from  the  dry  turf  of  the  surface ;  and  a  suoden  flood  of  the  upper 
rivers  of  the  plains  may  be  followed  in  twelve  hours  by  winds  entirely 
drj',  and  which,  in  sweeping  over  the  surface,  get  little  or  no  accession 
of  moisture  from  the  rain  which  fell  profusely  but  a  day  before.  The 
natural  moisture  of  the  climate  is  therefore  wasted,  and  in  consequence 
of  this  waste  is  insufficient  to  sustain  the  first  efforts  at  cultivation. 

Under  these  g:eneral  views  it  is  clear  that  the  practical  problem  of  im- 
proving the  plains  and  even  the  basin  districts  of  the  interior  of  the 
continent  oi)ens  very  favorably.  In  one  mode  or  another  it  is  certain 
that  the  greater  part  of  the  snrface  can  be  brought  under  cultivation, 
and  its  value  can  be  vastly  enhanced  over  the  previous  general  belief 
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as  to  such  value.  Geological  resoarcli  has  greatly  enlighieued  us  as  to 
the  origin  of  the  strata  which  make  up  the  general  surface,  and  tbe 
plateaux  and  mesas  are  nowhere  more  forbiddini^  or  barren  than  tbe 
plains  or  valleys.  In  the  immediate  mountains,  also,  great  nnmbersof 
instances  appear  in  which,  as  in  the  Uintah  Mountains,  the  high  lateral 
ridges  are  composed  of  nearly  horizontal  strata,  with  a  level  snr&ce, 
and  the  ridge  or  declivity  is  wholly  one  of  denudation  through  an  orig- 
inally level  mass.  Grazing-tracts  and  forest-belts  of  singular  luxuri- 
ance lie  along  these  summits  and  ranges,  and  these  have  a  great  valoc 
directly  available  in  the  immediate  occupation  of  the  country. 

The  actual  climate  of  the  plains  and  basin  districts  has  now  been 
very  closely  determined  by  scientific  observation.  The  most  valotAle 
agency  has  been  that  of  the  military  i)osts,  at  all  of  which  careful 
records  are  kept  of  the  quantity  of  rain  falling,  as  well  as  of  the  tern- 
pcmture,  and  often  of  the  humidity,  winds,  and  other  concUtions.  At 
the  eastern  border,  and  at  a  few  localities  farther  wesf^  individuals 
have  kept  equally  valuable  records,  from  the  whole  of  which  a  dose 
approximation  to  a  positive  climatology  may  be  deduced.  From  these  it 
appears  that  the  rain-fall  of  every  season  continues  abundant  as  fiEur  west- 
ward as  the  ninety-eighth  meridian,  nearly.  In  Kansas,  on  the  Ariom- 
sas  and  Kansas  Elvers,  the  dry  surface  begins  soon  after  passing  Goandl 
Grove  and  Abilene,  and  from  Fort  Zarah  to  Fort  Beynolds,  on  the  Ariom- 
sas,  a  distance  of  three  hundred  miles,  the  country  is  very  dry.  On  the 
Kansas  Biver,  from  Salina  to  the  sources  of  the  Smoky  TTin  Fork,  and 
beyond  these  to  Denver,  the  deficiency  of  rain  is  considerable,  but  not 
so  great  as  on  the  Arkansas.  On  the  Platte,  from  Fort  Kearney  to  the 
foot  of  the  mountains,  the  like  deficiency  exists,  but  still  less  than  on  the 
Kansas,  the  degree  of  deficiency  being  lesson  going  northward.  Again, 
on  the  line  of  the  Canadian  Elver,  at  the  tiurty-sixth  parallel,  theie  is 
less  deficiency  of  rain  than  on  the  Arkansas  at  the  thirty-eighth,  to 
whatever  cause  this  may  be  due.  In  the  ^' Bad  Lands"  of  NebraBla 
and  Dakota,  and  in  the  vaUeys  east  and  south  of  the  Black  Hills,  there 
is  a  material  deficiency  of  rain,  but  on  the  upper  plains  of  the  Missouri, 
the  Yellowstone,  and  other  rivers  northward,  the  deficiency  in  spring 
and  summer  is  not  so  great.  .  The  deficiency  here  spoken  of  is  more 
definitely  the  sensible  deficiency  experienced  in  cultivation  or  shown  in 
the  vegetation  and  surface  evidences  than  the  measured  deflcieni^  in 
quantity  falling.  It  is  a  striking  fact  that  the  actual  quantity  falling,  as 
shown  by  the  rain-gauge,  would  in  most  climates  be  considered  ample. 
At  Fort  Kearney,  on  uie  Platte,  for  instance,  at  the  very  border  of  the 
nrid  region,  as  generally  described,  the  quantity  of  water  falling  m 
ctpring  and  summer  is  one-half  greater  than  that  falling  in  the  some 
^oasons  on  the  border  of  Lake  Ontario,  New  York. 
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Here  wc  s^e  tliat  uo  wcsteru  post  is  greatly  deficient  iii  spri^  rains 
as  compared  with  Central  New  York,  and  only  Denver  ana  Laramie  are 
materially  deficient  in  Bnmmer  rains. 

These  fiicts  are  very  striking,  and  on  examination  they  are  found  to 
characterize  the  entire  area  of  the  plains  at  the  most  critical  season  for 
vegetable  growths,  the  three  monthsof  spring;  and,  in  fact,  the  fnonth 
of  June  is  also  included.  It  has  long  been  known  that  many  of  the 
rivers  of  the  plains  have  floods  in  May  and  June;  this  is  especially  true 
of  the  Kansas,  which  has  its  rise  in  a  secondary  tract  of  high  lands,  a 
hundred  miles  east  of  Denver,  and  of  the  general  line  of  the  footof  the 
mountains.  Recent  observation  shows  that  this  tnict  is  quite  well 
watered  in  spring  and  early  summer,  at  least  in  contrast  with  the  line 
of  the  Arkansas,  and  with  the  overshadowed  valleys,  at  the  very 
foot  of  the  mountains.  It  is  suflicient  proof  of  this  profusion,  that 
the  entire  volume  of  the  Kepublican  Fork,  Solomon's  Fork,  and  Smoky 
Hill  Fork,  of  the  Kansas  River,  as  well  as  of  several  tributaries  of  thk 
Platte  on  the  north,  and  the  Arkansas  on  the  south,  is  derived  from  this 
isolated  area.  The  water  thrown  off  from  this  tract,  four  degrees  of 
longitude  in  length,  or  from  100^  to  104°  west  longitude,  and  two  de- 
grees of  latitude  in  width,  38.Jo  to  40jo  north,  is  fully  as  great  as  the 
average  water-drainage  of  an  equal  area  in  Michigan  or  ITew  York. 

The  characteristics  belonging  to  it  undoubtedly  are  simply  those  of 
profuse  rain-fall  and  too  rapid  drainage  to  the  river-beds.  There  being 
no  forests,  and  little  or  no  such  abundance  of  other  vegetation  on  the 
surface  as  would  serve  to  arrest  and  diffuse  the  rain,  either  by  absorp- 
tion into  the  soil  or  by  retention  in  swamps,  grass  or  wood  lands  on 
the  surface,  the  chief  value  derivable  elsewhere  from  such  profu- 
sion here  disappears.  In  this  tract,  surrounded  as  it  is  by  plains  of 
such  extent  as  to  prevent  any  protection  from  prairie-fires,  there  has 
really  been  no  chance  in  a  state  of  nature  to  attain  forest  growths.  The 
narrow  line  of  cottonwoods  and  willows  at  the  river  borders  was  only 
preserved  by  being  almost  in  the  water,  and  however  adequate  the  nat- 
ural rain-fall  to  sustain  forests,  there  was  still  no  chance  for  them  with- 
out the  protection  of  man.  On  this  extension  of  prairie  soils  and  uni- 
form surface,  where  every  acre  is  really  arable  land  in  the  fullest  sense, 
would  appear  to  be  the  most  favorable  spot  for  initiating  practical  meas- 
ures to  intersperse  forests  with  cultivated  fields.  Two  or  three  great 
railroad  lines  traverse  it,  affording  ample  means  for  communication  and 
the  support  of  settlements.  Bstablishments  on  the  northern  and  west- 
ern borders  of  such  a  tract  are  essential,  and  here  they  are  easily  made; 
indeed,  they  are  to  some  considerable  extent  made  already,  the  line  of 
the  Union  Pacific  Railroad,  and  its  branch  to  Denver,  being  already  a 
line  of  not  distant  settlements,  and  of  possible  complete  connection  of 
protecting  establishments. 

The  precise  quantity  of  rain  falling  on  this  district  should  be  ascer- 
tained. To  do  this,  observations  must  be  taken  at  the  sources  of  the 
Smoky  Hill  and  Republican  Forks  of  the  E^ansas  River,  about  lOJ'^ 
west  longitude,  and  also  on  the  South  Platte  and  its  tributaries.  It  is 
probable  that  the  whole  territory  intervening  between  the  Platte  and 
the  ^Vrkansas  is  better  watered  than  the  immediate  valleys  of  either  of 
these  rivers.  In  attemi)ting  to  determine  the  quantity  for  the  plains 
generally,  we  have  a  great  abundance  of  observations  in  Kansas,  Ne- 
braska, and  Minnesota,  tlie  most  conspicuous  featnx^  in  all  cases  being 
the  profusion  of  rain  from  May  to  July.  Generally,  in  Kansas  the  sum- 
mer aggregate  is  greater  than  in  any  locality  or  State  of  its  latitude 
eastward  to  the  sea-board.    This  average  ranges  from  liftC'eu  inches  at 
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tlie  eastern  to  eleveu  iocbes  at  the  western  border  of  the  settled  por- 
tioDy  at  970  west  longitude.  At  Fort  Kearney,  on  the  Platte,  two  de- 
grees farther  west,  the  quantity  for  summer  is  also  eleven  inches,  mtii 
a  quantity  in  May  even  more  abundant.  Indeed,  at  all  these  stations, 
while  the  lirst  three  months  of  the  year  are  very  diy,  April  begins  to 
be  profuse,  and  May  to  July  are  always  profuse  iu  rain<falL  The  abun- 
dance of  rain  is  simply  attendant  on  the  advance  of  the  season,  and  in 
Northern  Texas,  where  March  and  April  are  the  growing  months,  the 
rains  are  then  most  profuse.  In  the  Indian  Territory  March  begins  the 
season;  in  Southern  Kansas  April ;  and  in  Nebraska  May.  Thefolloir- 
ing  table,  giving  the  best-results  of  observation  of  rain-fall,  may  be  given 
here  as  a  more  convenient  place  for  reference  than  elsewhere  * 


FOREST  CULTIVATION  ON  THE  PLAINS. 


iSfPSSSESSS; 


a5S3*SS3asBSS5=  : 


ac;Einsss!;$s^3^S3SS^S3;ssfs  .sz 


aggSSSSEPSKSSSS  iESPSaSB 


SaSgg5!asSES3S8K5333EaaS3SISS 


II 

I  I" 


•^j  i^i  ijsstfiasaa 


I 


lllli 12^ lllll ^^gllill^ ill i i 
IlllalllilllllllllJIIIIIIII 


324 


AGRICULTURAL   REPORT. 


The  above  table  affords  uucxpcctedly  liuorable  results,  particulailyio 
regard  to  the  critical  seasous  of  spriug  aud  Kiiiuuior.  Of  more  (kn 
tweuty  stations  uear  or  ou  the  plains,  but  two  or  three  show  marked 
deliciency  of  rain,  even  in  summer ;  and  in  8i>ring,  April  and  May  at 
the  South,  and  May  and  June  at  the  Korth,  arc  always  marked  by  a 
fair  amount  of  rain. 

There  is,  it  is  true,  need  of  observation  at  a  much  greater  number  of 
places,  and  conducted  for  longer  periods.    A  few  years  more  of  the 
present  fullness  of  observation  will  warrant  more  decisive  judgments 
as  to  the  quantities  anywhere  at  hand  to  be  utilized  iu  some  way  more 
than  is  done  at  present.    If,  at  the  localities  of  Fort  Atkiusou,  Fort 
Kearney,  and  Fort  Sully,  on  this  side  of  the  plaius,  a  summer  ag- 
gregate of  10  inches  or  more  is  to  be  relied  ux)ou,  aud  at  Fort  Lyon, 
Golden  City,  Laramie,  and  Cheyenne,  o  to  7  inches  can  be  relied  upon 
for  the  same  season,  the  assurance  is  certain  that  forest-gro^vth  maybe 
anywhere  maintained  after  the  first  extorts  and  dangers  of  plantiugare 
past.     Comparing  these  quantities  with  the  records  of  rain-M  in 
Europe,  the  facts  appear  in  a  still  more  striking  light ;  the  whole  in- 
terior, and  indeed  much  of  the  west  of  Europe,  having  a  small  quantity 
of  rain.    The  following  are  condensed  results  by  seasons,  aud  generally 
derived  from  long  periods  of  observation  : 


Locality. 


s: 


London,  Enj;laud 

MareeiUcs,  Franco 

Berlin 

St,  Petersburg 

Simferopol,  Crimea.- - 
Lougan,  South  Kussia 


spring. 


Inches, 
4.09 
4.67 
5.66 


Summer. 

Autumn. 

Winter. 

Year. 

Inches. 

Inches.  ■ 

Inches. 

Indna. 

6.00 

6. 15  ' 

4.45 

20.69 

2.17 

8.00  ' 

5.23 

20.16 

7.21 

5.45 

5.24 

23.56 

(>.  7:i 

5. 11 

2.03 

XIM 

6.01 

:J.  40  ; 

2.20 

14.83 

4.99 

:).02 

1 

2.28 

13.67 

The  whole  central  area  of  Euroi>e  exhibits  like  small  quantities  of 
rain,  and  the  simple  measurements  of  quantity  on  the  plains  of  the 
United  States  by  no  means  sustain  the  idea  that  such  aridity  exists  as 
to  require  irrigation.    Yet  the  small  number  of  rainy  or  doady  days, 
and  the  sudden  outflow  of  the  water  in  streams,  as  well  as  its  rapid 
evaporation  in  the  somewhat  caustic  atmosphere  that  sweeps  o\'er  tbe 
plains,  reduce  the  practical  value  of  the  rain  falUn^  to  little  more  than 
half  the  quantity  when  deposited  elsewhere.    At  Niagara  and  Boches- 
ter,  !N^ew  York,  the  quantity  of  rain  in  spriug  is  less  than  7  inches,  and 
that  of  summer  8.J  to  I)  inches  0UI3-.    At  Council  Grove,  Fort  Biley,  and 
Fort  Atkinson,  j)ositioiis  reaching  westward  from  the  settled  border  ot 
Kansas,  the  quantity  is  fully  equal  to  or  exceeds  that  at  lUx^hester. 
Even  at  Golden  City,  Fort  Lyon,  and  Denver,  it  is  nearly  eqoal  in 
spring,  though  deficient  in  summer. 

Several  instances  of  especially  ftivorable  results  in  the  rain-fall  of 
single  mouths  for  the  year  187li  are  alibrded  at  the  stations  of  the  War 
Department  Signal-Service  on  and  near  the  plains ;  ainoug  -which  are 
the  following,  showing  verj'  ample  rains  at  the  critical  months  April  to 
July,  (quantities  in  inches :)  ' 
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Stiitioub. 


Denver 

Corinne 

Clicyenno 

Virginia  City 

Fort  Sully KXoobs^n.) 

Fort  Benton 

Omaha 


April. 

May. 

1     June. 

1 

1 

July. 

2.09 

3.74 

2.07 

2. 69 

1.43 

2.66 

0.47 

0.11 

1.61 

1.99 

1.84 

3.90 

0.35 

1.78 

0.74 

2.73 

0  obs*n.) 

2.98 

2.34 

6. 48 

0.67 

0.64 

1.14 

4. 62 

3.84 

6,35 

3.91 

6.3G 

The  records  at  all  poiuts  of  observation  are  unfortimately  too  brief  to 
afford  any  proper  means  of  determining  whether  the  quantity  of  rain  is 
greater  now  than  it  was  ten  years  since ;  though  great  force  attaches  to 
the  almost  universal  belief  in  such  increase  on  the  part  of  the  more  in- 
telligent residents  and  observers  in  the  interior.  The  range  of  non- 
periodic  variation  is  very  great  in  all  parts  of  the  temperate  latitudes, 
and  it  is  possible  that  our  earliest  practical  experience  on  the  plains  was 
in  a  period  characterized  by  a  succession  of  dry  seasons.  In  Utah  it  is 
quite  cleai'  that  practically  the  warmer  seasons  have  become  far  more 
profuse  in  rain-fall  than  they  were  fifteen  years  ago ;  and  at  the  eastern 
foot  of  the  mountains,  the  settled  localities,  as  Denver,  and  the  dis- 
tricts both  south  and  north  of  the  original  center  of  settlements,  afford 
marked  evidence  of  improvement.  But  there  are  no  statistics  of  meas- 
urement which  afford  any  positive  evidence ;  the  i)eriods  observed  at 
the  military  posts  being  quite  irregular,  and  not  sufficiently  extended  to 
establish  any  law  of  increase. 

On  no  point  of  practical  results  are  both  writers  and  observers  more 
thoroughly  agreed,  than  in  aftirmiug  the  value  of  forests,  as  agents  of 
at  least  local  amelioration  of  climate.  An  essential  condition  of  the 
growth  or  improvement  of  a  soil  by  chemical  decomposition  of  its  ele- 
ments and  by  the  deposit  in  or  on  it  of  vegetable  mold,  is  the  constant 
permeation  of  its  strata  by  the  water  of  raiua  and  snows.  These 
waters  bear  more  or  less  ammonia  always  with  them,  which  is  the  chief 
agent  of  rock  decomposition,  and  in  practical  experience  the  forest-soils 
of  the  Central  States  are  found  deeply  decomi>osed  and  fertilized. 
They  are  also  free  in  absorbing  water,  holding  it  long,  and  yielding  it 
slowly  by  subsequent  evaporation  and  by  drainage  through  the  surface 
strata  in  permanent  springs.  The  first  result  of  too  great  and  general 
clearings  of  the  forest  is  to  dry  up  the  springs,  and  next  to  harden  the 
surface-soil,  forming  a  stiff'  mass  which  sheds  the  water  of  ordinary 
rains,  and  can  only  be  permeated  by  water  and  by  the  roots  of  plants 
when  thoroughly  broken  up  and  fertilized  by  artificial  means.  After 
long  x)eriods  of  exposure  the  surface  becomes  so  hard  and  refractory  as 
to  bear  little  or  no  resemblance  to  the  soft,  moist,  deep  soil  of  the  orig- 
inal woodland.  The  denudation  of  the  hills  and  upland  plains  of  any 
one  of  the  Central  States  will  show  a  marked  decline  in  productive  ca- 
pacity, from  that  belonging  to  the  original  or  first  occupancy.  At  that 
time  the  wealth  of  the  soil  had  not  been  wasted,  nor  had  the  general 
exposure  of  the  sudace  deprived  the  crops  of  the  shelter  of  adjacent 
woods,  preventing  the  dry  and  caustic  winds  from  exhausting  the  vi- 
tality of  every  plant  exposed  to  them. 

The  ordinary  condition  of  the  atmosphere,  as  it  sweeps  in  general  pro- 
gress eastward,  is  that  of  an  absorbent  of  moisture.  When  rain  is  not 
actually  falling  the  air  is  taking  up  moisture,  and  if  nothing  is  offered 
to  it  by  ordinary  evaporation  firom  the  surface  the  condition  soon  be- 
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comes  arid,  or  deficiout  iu  tbe  quantity  necessary  for  favorable  actioDOD 
vegetable  j^rowtlis.  Though  a  desert  surface  iutensifics  the  aridity,  yet 
an  ordinarily  dry  and  denuded  surface  yielding  uo  moisture  by  evap- 
oration soon  renders  the  surface  atmosphere  unduly  dry  and  caastic. 
The  summer  winds  may  even  approach  a  sirocco  in  quality, and  thosec^ 
winter  are  piercing  and  destructive.  The  watcr-surfaco  of  any  odp  of 
the  great  lakes  is  quite  sufficient  to  neutralize  either  extreme  for  the 
countries  lying  on  the  line  of  atmospheric  circulation  across  these  lakes; 
and  while  the  actual  rain-fall  of  Buiialo,  Niagara,  and  Lockport  is  bnt 
small,  the  air  is  rarely  or  never  biting  in  its  aridity,  as  when  it  reaches 
the  eastern  and  cultivated  border  of  the  plains  after  traversing  hun- 
dreds of  miles  of  surface  destitute  of  water,  forests,  or  other  moistnie- 
yielding  conditions. 

The  practical  question  is  whether,  with  a  general  climate  of  constant 
rain-fall,  the  smaller  quantity  of  such  rainfall  can  be  diffaseil  and  dis- 
tributed so  as  to  sustain  the  constant  vegetation  of  the  central  and 
eastern  States.  What  may  be  accomplished  by  replacing  tiiat  which 
we  are  accustomed  to  regard  as  the  natural  covering  of  the  soil  in  the 
forests  I  And  what  further  by  cultivation,  by  special  irrigation,  and  by 
shelter  from  the  present  unrestricted  sweep  of  surface  winds  f  li 
answer,  it  may  at  least  be  assumed  that  imx)ortant  ameliorations  of  the 
local  and  surface  conditions  are  certainly  within  control.  And  the  whole 
field  of  action  is  in  a  climate  esx)ecially  mild  as  compared  with  the  north 
of  Europe.  The  denuded  uplands  of  Germany,  the  exposed  mountain 
districts  of  Scotland,  and  other  localities  of  the  eastern  continent  where 
cultivation  struggles  to  reclaim  every  inch  of  surface  that  may  be  made 
to  yield  the  smallest  product  for  human  support,  present  examples  of 
deterioration.  The  entire  area  of  the  plains,  and  all  the  plateaus,  mesas, 
and  basins  of  the  interior  need  nothing  but  water  to  make  them  pro- 
ductive in  valuable  staples.  Everywhere  within  the  United  States  it  is 
warm  enough,  and  the  natural  soil  is  rich  enough.  So  great  is  thisnatmsl 
capacity  that  every  observer  and  writer  who  has  visited  these  districts 
believes  that  irrigation  would  be  i)rolitable  in  every  case  where  it  would 
bo  possible ;  the  general  presumption  being  that  many  of  the  valleys 
and  river  bottoms  near  the  mountains  will  continue  to  be  deficient  in  raiii; 
and  can  only  be  cultivated  by  the  aid  of  irrigation.  The  concentration 
of  settlements  in  the  basin  districts  of  Utah  and  Idaho  has  fortunately 
tested  this  capacity  for  profitable  cultivation  by  irrigation  very  thor- 
oughly, and  it  is  pronounced  successful  in  all  cases.  The  monntaiD- 
streams  are  abundant  and  permanent,  showing  a  profusion  of  summer 
as  well  as  winter  rains  on  their  summits.  The  rain  which  would  be 
sufDcient,  probably,  if  equally  distributed  over  valleys  as  well  as 
mountains,  is  condensed  by  attraction  on  the  higher  ranges,  and  there- 
fore is  not  constant  in  the  valleys.  In  short,  it  is  not  the  general  aver- 
age supply  that  is  so  much  at  fault  a«  the  local  distribution. 

But  the  districts  on  the  easteni  slope  of  the  greater  mountain-plateaas 
arc  probably  the  most  difficult  to  deal  with.  The  great  ranges  have 
exhausted  most  of  the  moisture  of  the  aerial  volumes  from  which  tbe 
summer  rains  fall,  and  until  their  disturbing  influence  has  been  wholly 
exhausted  the  deliciency  of  rain  continues.  Probably  a  belt  at  Denver 
and  near  the  eastern  foot  of  the  mountains  has  the  quite  insnfBcient 
(luantity  of  15  inches  of  rain  annually,  and  another,  stretching  two  hun- 
dred to  three  hundred  miles  eastward,  has  but  20  to  24  inches.  TbiB  is 
not  of  itself  decidedly  adverse,  and  cultivation  might  here  succeed  with- 
out irrigation,  if  adequate  shelter  and  local  ameliorations  conld  be  intro- 
duced.    Possibly  a  portion  of  the  drier  belt  could  be  so  cultivated 
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ultimately ;  bat,  for  the  present,  irrigation  wonld  be  necessary  to  break 
np,  permeate,  and  prepare  the  soil. 

The  proportion  of  the  rain-fall  absorbed  by  the  soil,  or  otherwise  re- 
tained temporarily  on  the  surface,  must  vaiy  so  greatly  with  different 
soils  and  exposures  as  to  render  ciEdculation  difQcult.  It  is  said  that  a 
share  of  the  surface  of  the  plains  near  the  sources  of  the  several  forks 
of  the  Kansas  Biver  is  somewhat  loose  in  texture,  readily  taking  in  a 
large  proportion  of  the  rain-fall,  which  subsequently  rises  in  and  near 
the  bed  of  the  several  streams.  In  most  of  these  river  beds  water  is 
readily  found  a  few  feet  firom  the  surface,  even  when  none  is  visible 
without  digging.  Generally,  however,  the  surface  is  hard  and  repellant. 
throwing  off  nine-tenths,  at  least,  of  all  the  water  falling  in  rain  ana 
snow.  The  proportion  retained  or  absorbed  should  be  not  less  than  one- 
fourth ;  and  certainly  in  the  original  woodlands  of  the  Central  States, 
much  more  than  this  proportion  was  the  permanent  stock  of  the  loose, 
leaf-mulched  surface,  the  ponds  and  the  saturated  strata  of  soil  through 
which  the  water  slowly  made  its  way  to  the  living  springs. 

As  an  illustration  of  the  value  of  the  several  natural  agencies  for  dif- 
fusion of  moisture,  the  condition  of  the  country  bordering  on  Lake  On- 
tario may  be  contrasted  with  that  of  Eastern  Virginia  and  Maryland. 
The  actual  injury  occurring  from  periods  of  extreme  dry  weather  is  less 
in  ITew  York  and  Oanada,  near  this  lake,  and  with  less  than  30  inches  of 
annual  rain-fail,  than  in  Virginia  and  Maryland  with  44  inches.  The 
large  forest  and  water  surface  lying  west  of  Lake  Ontario  softens  the 
surface  atmosphere,  and  increases  the  rain-fall  to  some  extent,  while 
accomplishing  far  more  of  benefits  through  general  diffusion  and  utili- 
zation of  the  quantity  of  water  that  does  fall.  It  is  possible  that  the 
great  lakes  themselves  have  been  the  chief  agents  in  creating  and  pre- 
serving the  forests  of  all  the  States  near  their  latitude,  and  that  in  their 
absence  the  open  plains  and  denuded  surface  would  have  stretched  far 
toward  the  Atlantic  coast. 

In  regard  to  the  distinctive  question  of  forest-planting,  perhaps  the 
most  important  statement  that  may  be  made  is  that  it  can  never  be 
unprofitable,  whether  general  consequences  of  value  are  derived  from 
it  or  not  For  proprietors  or  occupants  of  the  soil  in  any  degree,  from 
the  owner  of  a  single  quarter-section  to  the  most  extensive  proprietor- 
ship, the  most  remunerative  return  for  labor  or  investment  would  be  to 
clothe  a  share  of  the  surface  with  a  growth  of  timber.  Railroad  com- 
panies may  in  this  way  protect  their  lines  of  track  from  drifting  snows, 
and  at  the  same  time  secure  large  advances  in  the  value  of  their  lands 
along  any  great  thoroughfare.  At  either  the  eastern  or  western  border 
of  the  plains  proper  facilities  already  exist  to  prepare  and  plant  at  little 
absolute  cost,  and  the  subsequent  protection  from  fires  and  other  casual- 
ties can  be  secured  through  systematic  breaking  up  of  the  original 
surface.  Experience  has  everywhere  shown  that  the  growth  of  ooth 
deciduous  trees  and  evergreens  is  very  rapid  on  the  soil  of  the  prairies 
and  plains.  Five  or  six  years  ftt)m  the  planting  would  give  a  surplus 
in  thinning  sufi&cient  to  pay  the  cost  of  removal,  and  eight  or  ten  years 
would  give  fencing  material  and  fire-wood  in  abundance.  The  locust. 
Osage-orange,  and  ailanthus  are  perhaps  the  strongest  and  most  rapid 
growers ;  they  are  very  hardy,  and  would  test  the  question  of  growth 
and  protection  to  the  surface  very  promptly.  On  the  northern  and 
cooler  districts  evergreens  might  be"  more  efficient,  especially  in  forming 
protection-belts  against  the  winds.  While  on  the  prairies  almost  any- 
thing will  grow,  practical  experience  is  wanting  as  to  the  question  what 
varieties  of  timber  are  most  available;  there  is  nothing  in  the  known 
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conditions  of  cliuiato  or  soil  iu  tbo  general  surltice  adverse  to  the  rea- 
sonable expectation  of  success.  Localities  will  probably  be  found  on 
which  no  efforts  would  be  successful,  but  of  tho  general  cajmcity  of  tbe 
climate  of  the  plains  to  sustain  forests  there  can  bo  no  doubt.  And 
this  is  also  as  decidedly  true  of  deciduous  ttees  of  tbe  ordinary  dm 
belonging  to  the  older  forests  of  the  East,  as  it  is  of  evergreens,  cotton- 
woods,  and  poplars.  On  tbe  northward  slope  of  the  drainage  toward 
Iludsou-s  Bay,  ii:  Dakota  and  Minnesota,  the  river  borders  in  localities 
protected  against  lire  often  show  fine  clumps  of  elms,  maples,  and  oaks, 
not  less  luxuriant  than  those  of  Michigan  or  Ohio.  On  the  more  dis^ 
tant  plains  of  the  Athabasca  and  its  sources  even  more  abnndant  natural 
forests  of  maples,  oaks,  and  other  deciduous  trees  are  fonnd,  the  single 
condition  necessary  to  their  existence  appearing  to  be  protection  against 
lire  and  casual  destruction. 

At  Fort  Kearney,  on  the  Platte,  with  a  rain-fall  of  25  inches,  there  can- 
not be  greater  intrinsic  difficulty  in  planting  forests  than  on  tbe  Moose 
or  Pembina  Elvers,  at  the  forty-ninth  parallel,  and  on  the  same  merid- 
ian. A  narrow  belt  east  of  the  Black  Hills  and  west  of  the  Missonii 
embracing  the  <<Bad  Lands"  and  the  Missouri  Valley  for  some  distance 
above  Fort  Sully,  appears  to  be  more  decidedly  deficient  in  rain  at  tbe 
critical  seasons  than  any  part  of  the  country  surrounding  it  on  eitha 
side,  possibly  due  to  the  exhaustion  of  the  surplus  moisture  in  the  season 
of  showers  by  tho  elevated  mountain-summit  of  the  Black  Hills,  the  Big 
Horn,  and  Wind  liiver  Mountains,  Two  years  of  observation  at  Fort 
Pierre,  1855  to  1857,  would  appear  to  supi>ort  this  view,  as  also  do  tbe 
general  and  local  descriptions  of  the  country  by  travelers  and  icfii- 
dents.  Observations  at  Fort  Sully,  however,  which  is  very  near  Fort 
Pierre,  both  being  on  the  Missouri  near  the  forty -fourth  parallel  and 
the  one  hundredth  meridian,  show  for  1872  an  abundant  sununer  rain- 
fall; while  in  185G  there  w^ere  but  3i  inches,  in  1872  the  quantity  was 
10  inches.  The  range  between  the  quantities  in  extreme  years  is  at  tliis 
point  undoubtedly  great,  and  the  adverse  influence  on  general  cultiva- 
tion may  bo  considerable. 

Ilut  none  of  this  difliculty  exists  after  passing  a  short  distance  west- 
ward at  the  same  latitude.  The  bottoms  of  the  Little  Missouri  fiiver 
abound  in  timber  and  grass,  and  all  the  countr^^  west  of  the  one  hundied 
and  third  meridian  appears  to  have  a  favorable  climate,  the  Powder 
Eiver  and  Yellowstone  districts  particularly.  In  the  more  decided  val- 
leys of  Montana,  near  the  Eocky  Mountains,  local  deficiencies  exist, 
and  irrigation  is  necessary.  Facilities  exist  for  such  irrigation,  how- 
over,  in  abundant  mountain-streams  and  easy  diversion  of  their  waters, 
but  far  the  greater  body  of  open  country  north  of  latitude  449  appears 
to  need  no  irrigation.  At  Fort  liandall,  on  the  Missouri,  at  4y>  north 
latitude,  and  not  far  below  Forts  Sully  and  Pierre,  before  referred  to, 
there  is  a  reasonable  abundance  of  rain  from  May  to  September;  aud 
on  all  the  coteaux,  or  higher  prairies  of  Eastern  Dakota  and  Western 
Minnesota,  there  is  no  material  deficiency.  The  same  conditions  aro 
known  to  ai)ply  to  the  lied  and  Pembina  Eiver  districts,  and  to  the 
country  on  the  Assiniboino  and  the  Saskatchawan,  chiefly  beyond  our 
boundary.  As  far  as  surveyed,  the  Upper  Yellowstone  district  is  fonnd 
to  bo  profusely  watered,  though  the  vicinity  of  tho  new  i^ark  is  too 
greatly  elevated  to  bo  free  from  summer  frosts. 

Descending  toward  the  Missouri  the  climate  is  greatly  softened,  how- 
ever, and  it  is  especially  mild  about  Fort  Benton,  where,  also,  though 
but  2,000  feet  above  the  sea,  the  spring  and  summer  rains  are  reason- 
ably abundant. 
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Ou  all  Uic  plaius  pix>pci' — aud  the  greater  prairies  oi*  the  westerupaits 
of  Kausas  aud  Minnesota  should  bo  classed  as  plaius — the  special  defi- 
ciency of  timber  is  such  that  every  inducement  exists  to  cidtivate  forests 
as  a  source  of  profit.  The  sweep  of  the  fires  by  which  the  native  forest 
has  been  kept  down  needs  only  to  be  averted  to  favor  the  most  liberal 
growth  of  either  deciduous  or  evergreen  trees.  The  value  of  the  pro- 
tection tree-plantations  give  can  at  once  be  realized,  and  while  co-opera- 
tion and  legislative  aid  are  desirable  in  the  highest  degree,  there  Is  still 
a  certain  reward  within  reach  of  every  single  and  isolated  planter. 
Protection  against  the  sweep  of  surface-winds,  especially  in  winter  and 
spring,  is  a  great  need  of  the  prairies,  even  in  Illinois ;  and  a  practical 
comparison  of  their  productiveness  when  partially  sheltered,  as  is  so 
common  through  the  natural  oak-openings  of 'Wisconsin,  shows  a  great 
preference  over  the  entirely  naked  rolling  prairie.  Lands  so  sheltered 
can  be  more  profitably  cropped  than  the  unsheltered  rolling  prairies, 
especially  in  wheat.  The  requisite  detail  as  to  modes  of  planting,  and 
to  classes  and  varieties  of  timber  trees,  has  been  clearly  explained  in 
several  publications  by  practical  cultivators.  The  commissioners  ap- 
pointed under  an  act  to  promote  the  growth  of  forest-trees  of  the  State 
of  Wisconsin  have,  in  their  reports,  thoroughly  treated  the  practical 
questions  of  actual  planting.  Many  other  official  reports  aud  private 
publications  have  urged  the  same  general  policy,  and  have  explained 
the  conditions  of  its  operation  for  dinerent  localities.  All  these  writers 
ascribe  important  modifications  of  the  local  climate  to  the  influence  of 
belts  or  bodies  of  woodland,  and  in  no  case  have  results  been  reported 
adverse  to  the  hope  of  such  benefits. 

Under  these  circumstances  the  time  is  particularly  favorable  for  legis- 
lative action,  inciting  or  positively  requiring  tree-planting  as  a  condi- 
tion of  .the  original  disposal  of  the  public  lands.  Public  opinion  is  so 
favorable  on  the  i)oint  of  anticipation  of  personal  profits  to  every 
planter  that  no  burden  would  be  imposed  by  such  legislation  which 
would  not  be  returned  to  every  land-holder  directly ;  the  general  benefit 
resulting  would  be  additional  to  the  personal  benefit.  No  more  favora- 
ble circumstances  for  initiating  measures  on  the  part  of  the  General 
Government  could  be  expected  in  any  case. 

In  common  cultivation  extraordinarily  favorable  eflects  are  produced 
by  the  simple  process  of  mulching ;  covering  the  surface  with  some  light, 
loose  mass,  composed  of  vegetable  matter  undergoing  slow  decompo- 
sition, if  possible,  but  nearly  the  same  benefits  are  realized  by  covering 
the  surface  with  material  afibrding  protection  simply.  Soils  that  would 
otherwise  harden  to  absolute  imperviousness,  and  destroy  the  local 
vegetation  in  consequence,  are  by  mulching  kept  uniformly  moist 
through  long  periods  of  absence  of  rain.  The  same  principles  apply  to 
a  forest-covered  surface;  loose  deposits  of  leaves  usually  practically 
mulch  the  actual  surface,  retaining  moisture  for  a  long  time  after  its 
absolute  loss  on  ox)en  plains;  and,  in  additiop,  the  entire  depth  of  the 
forest  is  in  a  moistened  and  moderated  condition,  holding  more  or  less  of 
the  products  of  constant  evaporation,  and  tempering  the  winds  which 
sweep  over  it  by  absorption  of  heat  and  diffusion  of  humidity.  The 
agency  of  forests  in  such  surface  modification  cannot  fail  to  be  great  in 
the  moderate  climate  of  the  latitudes  of  the  plains.  At  higher  temper- 
atures, and  with  an  intrinsically  barren  surface,  the  resulting  influence 
might  not  be  perceptible,  but  cool  as  the  summers  are  at  any  point  from 
the  thirty-eighth  to  the  forty -ninth  parallel,  the  surface- winds  need  only 
slight  accessions  of  humidity  to  rob  them  of  special  aridity. 
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PROPORTION  OF  RAIN-FALL  THRO^VN  OFF  IN  SUKPACB-DRAlXAGfi.      | 

The  actual  proportion  of  the  rain  falling  on  auy  district,  throwu  oil 
in  the  ordinary  surface-drainage,  has  been  calcalated  \rith  care  is 
many  cases  as  a  basis  for  the  construction  of  works  for  the  snpply 
of  water  to  cities.  The  results  are  variously  stated  at  from  50  to  75  po  I 
cent,  of  the  annual  fall,  in  average  districts  of  the  Atlantic  States 
EUet  calculated  the  discharge  of  a  stream  called  Anthony's  Greet 
a  tributary  of  the  Greenbrier  Eiver  of  Virginia,  by  daily  measoK- 
ments  for  one  year,  to  be  70  per  cent,  of  the  quantity  falling  in  thai 
year,  and  05  per  cent,  of  the  average  fall  for  a  period  of  years. 
In  all  these  locialities  of  the  Eastern  States  a  fair  x>roportion  of 
woodland,  and  also  of  loose  soil  and  cultivated  surface,  would  be  in 
eluded,  thus  affording  conditions  much  more  favorable  to  the  retention 
of  moisture,  and  its  absorption  into  the  soil,  than  those  existing  on  the 
general  surface  of  the  plains.  If  the  rain-fall  of  Mar^- land,  at  44  inches, 
should  average  to  throw  off  00  per  cent,  as  a  basis  of  available  drainage 
for  water-supply  to  reservoirs,  there  would  be  20^  inches  of  waste,  or  of 
ordinary  flow  into  rivers,  and  17jJ  inches  permanently  diverted  byjA- 
sorption  and  evaporation.  And  of  the  quantitj"  thus  retained  and 
re-supplied  to  the  air  some  portion  would  inevitably  be  re-deposited  in 
rain  5  and  thus  the  primary  rain-fall,  as  it  may  be  called,  may  at  the 
season  of  showers  receive  considerable  augmentation.  And  this  increase 
once  established,  it  becomes  permanent  so  long  as  the  surface  continnes 
favorable,  increasing  the  humidity  of  the  local  atmosphere  and  the  col- 
tivable  capacity  of  the  soil. 

Applying  this  analogy  to  the  plains,  a  quantity  of  20  inches  now  fonnd 
falling  on  the  dry  surface,  and  of  Avhich  70  to  00  per  cent,  is  immedi- 
ately thrown  off  in  the  streams  and  rivers,  may,  by  covering  the  surfioe 
with  forests  in  pai-t,  and  by  breaking  up  the  hardened  turf  in  cultiva- 
tion, diminish  the  waste  from  80  to  (50,  or  even  50,  per  cent.,  retaining, 
say,  C  or  8  inches  of  this  quantity  in  some  form,  and  at  least  preventing 
the  immediate  waste  from  which  no  secondary  benefits  can  now  bo  de- 
rived.   The  practical  value  of  the  primaiy  water-deposit  cannot  fi^ 
under  such  change  of  surface  to  be  equivalent  to  an  addition  of  10  per 
cent,  to  such  original  quantity ;  sufficient  in  many  cases  to  secure  im- 
portant results,  and  to  obviate  deficiencies  that  are  now  decisively  ad- 
verse to  whole  classes  of  crops.    A  further  measure  may  be  snggested 
here,  in  the  construction  of  what  m«y  be  called  temporary  reservoirs, 
m  which  the  suri>lus  of  the  profuse  showers  falling  in  spring  and  early 
summer  may  be  retained  to  be  distributed  by  channels  of  irrigation,  ir 
;o  secure  general  benefits  by  .sira])lo  retention.    The  cost  of  snch  works 
leed  not  be  great,  nor  need  they  be  more  than  snch  temporary  obstmc- 
ion  of  the  smaller  drainage-channels  as  is  within  the  power  of  u  few 
>ettlers  at  any  locality  to  construct  at  any  time.    For  these,  as  for  all 
preliminary  works  of  the  kind,  the  agency  and  means  of  the  railnMid 
»'^mpanies  may  be  easily  and  effectively  employed.     Whatever  may  be 
■•u"'l  pmcticable  in  this  respect,  it  is  clear  that  8  to  10  inches  of  rain- 
^^    1    ho  three  or  four  months  of  most  ra])id  growth  can  bo  utilized  to 
•    vU  greater  extent  than  to  permit  80  per  cent,  of  the  quantity  to 
■**  it  the  moment  it  falls,  affording  no  useful  result,  and  only  flood- 
'  :    •      'alleys  of  the  Kansas  and  its  tribntari('s  at  a  time  when  no  sur- 
.1.       ir?u»tcd  in  these  valleys.    Travelers  and  surveying  parties  have 
r  in(|  t'^'^se  riv(ns  fio'-'^ed  in  ]May  and  June  from  the  rain-fall 
j^*>-     '*»'^  \f^*  >'       he  nn»i*' »rr  o^   nountain  snows.    The 
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the  Kansas  does  not  receive  any  drainage  from  the  moantains  proper; 
the  upper  tributaries  of  the  Arkansas  and  the  Platte  catting  off  the. en- 
tii'e  mountain  drainage,  and  covering  all  the  district  at  the  immediate 
eastern  base. 

Thei^e  is  every  encouragement,  indeed^  to  efforts  directed  toward  the 
utilization  and  retention  of  the  actual  rain-fall  of  the  central  portion  of 
the  plains,  that  portion  near  and  between  the  existing  Pacific  Kailroad 
lines.  And  the  modes  suggested  are  chiefly  such  as  are  intrinsically 
calculated  to  repay  any  expenditure,  personal  or  general,  whether  ex- 
pected general  consequences  shall  be  realized  or  not.  Timber-cultiva- 
tion is  in  itself  profitable,  and  its  success  certain,  so  far  as  any  require- 
ments of  soil  and  climate  are  concerned.  It  may,  therefore,  be  under- 
taken by  the  isolated  settler,  by  the  colony  where  association  is  most 
readily  accomplished,  by  the  railroad  for  the  protection  of  its  own  line 
and  the  improvement  of  its  own  lands,  and  by  the  States  and  the  Gen- 
eral Government,  as  a  condition  of  the  original  conveyence  of  title.  In 
either  and  all  these  cases  the  suflOicient  remuneration  for  any  expenditure 
can  scarcely  fail,  and  the  general  result  will  exhibit  benefits  proportioned 
to  the  extent  of  the  co-operation  by  which  any  work  fhay  be  undertaken. 

To  an  agriculturist,  the  theory  and  the  practical  results  of  mulching 
are  so  constantly  recalled  in  this  connection  that  we  cannot  forbear  a 
further  reference  to  this  point.  On  soils  unbroken  and  hard  in  surface 
even  the  abundance  of  eastern  summer  rains  is  almost  wholly  thrown 
off,  and  they  suffer  from  drought  in  a  climate  with  an  average  annual 
fall  of  4  inches  per  month.  But  the  same  surface,  if  covered  with  loose 
materials,  if  in  forest,  or  if  under  deep  and  thorough  culture,  scarcely 
suffers  at  all  in  the  most  extreme  seasons.  The  moisture  is  simply  re- 
tained and  utilized,  perhaps  40  or  50  per  cent,  only  being  thrown  off,  as 
against  80  per  cent,  for  the  naked  and  unbroken  field.  And  the  spe- 
cifically mulched  surface  retains  abundant  moisture  always,  the  surplus 
penetrating  deeply,  when  it  falls,  and  capillary  attraction  slowly  but 
steadily  bringing  it  to  the  surface,  so  protected,  for  months  afterward. 
Equally  striking  is  the  retention  of  moisture  in  the  woodlands.  Every 
condition  requisite  to  the  penetration  of  the  earth  by  tiie  falling  rain, 
and  to  its  subsequent  return  to  the  surface  as  wanted,  is  more  decisively 
afforded  by  the  dense  forest  than  by  the  most  skillful  mulching  in  culti- 
vation. 

The  permanence  of  woodland  springs  and  the  slow  but  steady  flow  of 
forest  streams  are  familiar  facts ;  and  the  change  which  absolute  re- 
moval of  the  forest  makes  on  any  surface  of  the  Central  States  is  very 
striking.  Denudation  of  the  uplands  of  central  New  York  or  New 
England  has  already  worked  serious  evils,  greatly  reducing  the  fer- 
tility of  exposed  lands.  Similar  results  have  been  felt  in  Germany, 
and  efforts  to  restore  forests  to  these  denuded  tracts  are  found  to  en- 
counter almost  insuperable  difficulties.  The  increased  severity  of  the 
winds,  and  the  caustic  and  absorbent  character  of  these  winds  at  very 
low  or  high  temperatures,  often  destroys  an  incipient  growth  of  forest- 
trees,  which  would  have  been  safe  if  protected.  Some  such  difficulties 
may  very  likely  be  encountered  in  planting  on  the  plains,  but  that  they 
are  not  insuperable  may  be  inferred  from  the  fact  that  in  Germany,  as 
in  New  England,  something  of  the  same  difficulty  exists  in  restoring  for- 
ests to  tracts  known  to  have  been  originally  clothed  with  a  heavy 
growth  of  trees.  Tlie  growth  of  forests,  in  nature,  is  the  slow  work  of 
centuries,  and  special  causes  of  injury,  resulting  from  man's  agency, 
steadily  invade  and  diminish  these  primeval  growths.  The  most  con- 
stant (ianger  on  this  continent  is  from  fires,  and  the  savage  tribes  are 
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as  destnictivo  in  tliis  respect  as  the  civilized  races,  wlio  liiive  some  can' 
to  restore  what  is  by  accident  or  inteiitiou  dcstro^'cd.  In  the  Eastern 
au'd  Central  States  of  the  Union  the  great  obstacle  to  easy  settlwnent 
was  the  heavy  forest,  but  at  the  border  of  the  plains  Jthe  new  necesaty 
is  to  build  up  what  our  habit  has  been  to  wastefully  cut  away.  But 
the  power  of  associated  effort,  of  legislation,  and  of  pablic  opinion  i^ 
i'ully  equal  to  the  emergency.  There  is  no  natural  obstacle  so  great  a$ 
to  be  insuperable,  and  particularly  in  the  climate  we  find  more  to  favor 
than  was  expected.  In  the  soil  there  is  also  the  most  decisive  evidence 
of  adaption  to  forest  growths,  if  we  can  only  secure  the  presence  of  a 
fair  proportion  of  moisture. 

It  can  scarcely  be  doubted  that  forests  are  the  order  of  nature  fortbt: 
amelioration  of  both  soils  and  climates  in  the   temperate  latitude.^. 
They  distribute  and  retain  the  water  which,  though  it  may  fall  in  sufli 
cient  profusion,  is  wasted  in  the  sudden  flow  from  a  dry  and  bare  8ur 
face.    They  secure  also  such  permeation  of  the  surface  as  is  essential  to 
the  decomposition  of  its  elements,  and  to  the  formation  of  the  soloblc 
products  required  in  the  nutrition  of  both  plants  and  animals.    Forest- 
soils  are  always  rich ;  in  those  of  the  Centi^al  and  most  of  the  Eastern 
States  nothing  could  exceed  the  diversity  of  adaptation  to  valuable  pru- 
ducts  in  cultivation.    Inequality  of  elements  and  irregularity  of  prodnc- 
tiveness  are  the  usual  characteristics  of  the  soils  of  open  plains ;  and  a  belt 
of  heavy  timber  of  deciduous  trees,  even  if  lying  beside  the  richest  western 
prairie,  is  found  by  the  settler  to  exceed  the  prairie  in  productive  capacity. 
This  is  a  direct  consequence  of  the  diffusive  and  permeating  power  of  tbe 
trees  themselves ;  not  a  condition  created  by  original  advantages.    Sucli 
heavy  timber-soils  will  produce  one-half  more  of  corn  or  wheat,  in  most 
cases,  than  the  prairie-soil  lying  immediately  beside  them.     On  the  thin 
and  sandy  soils  of  the  Atlantic  sea-board  the  pine  or  other  evergreen 
alone  will  grow ;  the  intrinsic  deficiency  of  mineral  elements  being  be- 
yond all  power  of  correction.    But  even  here  the  surface-soils  were  for 
a  time  highly  productive,  when  the  primeval  growth  of  pines  was  first 
cut  away ;  and  now  the  only  renovation  possible  without  undue  expense 
is  through  a  renewed  growth  of  pines.    Xo  spot  of  the  plains  so  far 
identified  has  soils  intrinsically  as  thin,  inferior,  and  deficient  as  many 
of  those  that  lie  near  the  Atlantic  coast  from  New  Jersey  to  Georgia. 


CITY  MILK  SUPPLY. 

The  milk  supply  of  our  cities  is  a  subjectof  rapidly  increasing  impor 
tance  not  only  to  the  consumer,  but  also  to  tbe  agricultural  remons  which 
are  being  called  on  to  furnish  this  staple  of  food.  It  is  but  about  thirty 
years  since  our  largest  city  commenced  to  receive  milk  regularly  by  rail, 
and  twelve  years  ago  its  longest  line  of  milk  supply  did  not  extend  one 
hundred  and  fifty  miles.  Kow  "New  York  receives  daily  from  Kntlaod, 
Vermont,  distant  two  hundred  and  forty-one  miles,  and  from  Pittsfield, 
Massachusetts,  distant  one  hundred  and  sixty-seven  miles  on  another 
route.  Three  years  ago,  SaintLouis,  with  apoindation  of  310,000,  obtained 
all  its  supply  from  its  suburbs ;  now  an  estimated  proportion  of  one- 
eighth  of  its  supply  is  received  by  rail  from  distances  np  to  nintjr-five 
miles. 
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ADULTEBAXm)  MII4K. 

Ill  view  of  the  fact  that  the  trade  in  fresh  country  luilk  for  the  single 
market  of  New  York  represented,  in  1871,  a  yeai^Iy  gross  income  to  pro- 
ducers of  $4,170,000,  while  the  entire  expenditure  for  city  consumption 
exceeded  $15,000,000,  it  will  be  perceived  that  fraudulent  and  deleterious 
enlargements  of  the  vokime  of  supply  seriously  affect  the  interests  of 
agriculturists  while  bearing  more  directly  on  the  consumers.  As  concern- 
ing the  latter  class,  the  adulteration  of  milk  is  attracting  increasing  solici- 
tude in  the  larger  cities  of  our  own  country  as  well  as  those  of  Europe. 
Milk  inspectors  and  chemists,  acting  under  direction  of  boards  of  health, 
have  repeatedly  called  attention  to  the  current  depreciation  of  this  impor- 
tant article  of  human  food,  and  the  injuries  resulting  to  the  public  health, 
especially  in  increase  of  infant  mortality.  The  ills  of  adulteration  fall  most 
heavily  on  the  poorer  classes  who  constitute  the  mass  of  city  population ; 
but  medical  testimony  has  shown  that  they  affect  the  young  life  of  the 
higher  ranks  of  society  to  a  much  greater  extent  than  is  commonly  under- 
stood .  The  apathy  consequent  on  an  imperfect  appreciation  of  these  evils 
h  as  m  uch  imx)eded  the  execution  of  State  and  city  laws  concerning  watered 
and  impure  milk.  Experience  has  also  shown  that  a  common  tendency 
has  been  to  embarrass  the  statute  by  unwise  qualiiications.  Boston,  a 
pioneer  in  the  matter  of  milk  inspection,  tried  the  proviso  of  "guilty 
knowledge ''  on  the  part  of  sellers  at  intervals  of  several  years,  and  the 
results  induced  the  State  legislature  to  return  in  1869  to  the  unqualified 
liability  of  the  i>erson  selling  or  intending  to  sell,  with  heavy  penalties 
for  infringements  of  the  law. 

ACTION  OF  THE  PRESS. 

Loudon  is  at  tjie  present  time  suffering  under  a  like  qualiticatiou 
affecting  the  milk  clause  of  the  food-adulteration  act,  passed  somewhat 
hurriedly  at  the  close  of  the  parliamentary  session  in  1872,  but  the  defects 
of  this  statute  have  been  in  some  measure  remedied  by  journalistic  vigi- 
lance. One  periodical  publishes  not  only  names  of  venders  of  depreci- 
ate<l  milk,  but  also  lists,  revised  monthly,  of  venders  of  the  genuine 
article,  and  the  combined  action  of  law  and  the  public  press  is  Imving  a 
visible  effect  in  that  vast  metropolis,  which  for  generations  has  experi- 
enced the  injuries  of  adulteration.  It  is  but  a  few  months  since  the 
British  Medical  Journal  published  the  results  of  an  investigation  into 
the  character  of  the  milk  furnished  to  London  hospitals,  showing  that 
the  supply  of  the  thre  elargest,  Guy's,  St.  Thomas's,  and  St.  Bartholo- 
mew's, was  very  largely  depreciated,  that  of  the  latter  being  nearly  one- 
hidf  water  and  one-half  milk. 

A  marked  instance  of  the  power  which  a  leading  journal  can  exert  in 
exposing  to  general  notice  abuses  affecting  the  public  welfare  was  ex- 
hibited in  the  issue  of  the  New  York  Tribune  for  May  21, 1872,  contain- 
ing material  which  had  been  collected  during  several  days  by  a  corps 
of  employes  of  that  paper,  assisted  by  a  few  city  officials.  These  employes 
visited  the  depots  of  milk-receipt  at  railroad  termini  in  New  York  and 
Jersey  City,  stores  of  milk  dealers,  and  ai)ortion  of  the  "swill-milk" 
stables  of  Brooklyn  and  vicinity.  At  the  depot  of  the  Erie  road,  in 
Jersey  City,  the  depot  of  largest  supply,  the  milk  was  delivered  between 
midnight  and  4  a.  m.  Specials  sent  to  this  point  reported  that 
watering  was  freely  carried  on  while  the  milkmen  were  crossing 
in  the  ferry-boat  to  New  York,  and  additions  of  salt,  saleratus,  chalk, 
&C.J  were  observed.    Samples  purchased  of  thirty-four  named  venders 
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were  afterward  subjected  to  cliemieal  tests.  In  all  these  cases  tho  luilk 
bad  been  skimmed  before  receiving  liberal  additions  of  water,  iiud  iu 
seven  or  eight  of  the  samples  was  found '^  a  large  amount  of  snlt^ 
showing  adulteration  by  foreign  substances."  The  reporter  who  visited 
the  depot  in  Forty-eighth  street,  New  York,  the  point  of  next  largest 
receipt,  having  disguised  himself  as  a  milk-dealer's  assistant,  witnessed 
the  pouring  of  milk  into  large  receivers  containing  water,  and  obtaioc-d 
samples  from  sixty-eight  named  venders.  The  milk  in  all  these  casts 
had  been  much  skimmed  before  watering,  some  of  the  samples  showin;' 
scar^^e  a  trace  of  the  buttery  substance  of  the  original  milk.  In  Brook- 
lyn aiul  vicinity,  twelve  swill-milk  stables  were  visited,  coutainiu^'at 
the  time  over  one  hundred  and  lifty  cows,  the  number  per  stable  rau^»- 
ing  from  three  to  thirty-six,  excepting  in  two,  which  had  been  einptiwl 
by  distemper.  Bad  ventilation  and  the  grossest  filth  were  the  general 
rule.  Milk  odorous  with  the  smell  of  distillery-slops,  and  drawn  iutu 
dirty  vessels  from  unclean  luiimals,  was  being  made  ready  for  couvcy- 
ance  in  wagons  which  stood  by,  bearing  in  large  letters  the  labels  oi 
"Pure  Country  Milk,"  "Pure  Long  Island  Milk,"  &c. 

In  New  York  itself,  where  the  feeding  of  distillery-swill  for  milk  wua 
formerly  carried  on  to  a  most  alarmmg  extent,  this  nuisance  is  uot: 
mostly  abated.  The  report  of  the  board  of  health  for  1870  says  that.!^) 
far  as  is  known  to  the  board,  there  are  no  milch  cows  in  that  city  fed  oii 
distillery- swill  or  other  deleterious  substance. 

SUBSTITUTION  OF  CONDENSED  MILK. 

In  view  of  the  prevalence  of  depreciated  milk  in  our  large  cities, 
recourse  has  been  recommended  to  the  use  of  condensed  milk,  partica- 
laiiy  the  "plain  condensed,"  or  milk  condensed  without  addition  of  sugar. 
A  late  report  of  Dr.  0.  F.  Chandler,  chemist  to  the  New  York  board 
of  health,  showed  that  large  amounts  of  an  excellent  article  of  this  de- 
scription were  used  by  various  hospitals  and  charitable  institutions  of 
that  city.  [Eeport  of  this  department  for  1871,  page  183.]  Buttle 
necessity  of  exercising  care  in  selecting  an  approved  brand  is  illustrated 
by  his  statement  in  the  report  of  the  board  for  1870,  giving  the  follow- 
ing analyses  of  good  milk  of  average  quality,  tlie  same  article  condeu.sed 
"plain,"  and  plain  condensed  milk  sold  by  a  certain  New  YorkcompaDv: 


1'u.onulk.    P™^1^-"- 


I 


j  7Vr  cent.  \        Per  rent. 

Butter '      4.00  1(5.00 

Caseino i      4.00  I         Ki.OO 

Sugar r>.00  120.00 

Safin ■      O.iM  *^60 

Water ;    80, 35  4r).40 


Condensed  inilk 
sold  by  a  New 
Yorkconipauy. 


Per  ecu/. 

1.75 

15.  SO 

18.90 

2.21 

Gl.a4 


100.00        I        100.00 


100.00 


In  the  latter  case  tbere  remained  not  more  than  one-eighth  of  the 
butter  contained  in  the  original  milk,  seven-eighths  having  been  skimmed 
off  and  sold  for  cream,  lie  adds :  '•  It  is  a  notorious  fact  that  most  of 
the  condensed-milk  companies  regularly  send  cream  to  the  New  York 
market." 
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Analytsesof  suiuples  of  tho  plaiu  condensed  milk  of  several  companies, 
presented  by  Dr.  Chandler  in  May,  1872,  are  as  follows: 


Butter. 
Coseine 
8ufirar  . 
Salts.. 
Water. 


American. 

Per  cent, 
13.74 
14.12 
17.24 
2.64 
52.26 

Borden. 

Kocklaud. 

Eagle. 

Accepted      staud- 
ard  of  condensed 
milk. 

Percent^ 
11.39 
12.96 
14.12 
2.30 
59.23 

Per  cent. 
11.67 

12. 6:^ 

13.89 

2.24 

59.57 

Percent. 
11.77 
13.03 
14.38 
2.36 
58.46 

• 

Per  cent. 
13. 12 
14.44 
16.30 
2.60 
53.54 

100.00 

100.00 

100.00 

100.00 

100.00 

AVEEAGE  ADULTERATION,  AND   ITS  EFFECT  ON  PRICES. 

It  is  calculated  by  Dr.  Chandler,  from- Ion g-contiiiued  investigation, 
that  the  milk  supply  of  New  York  and  Brooklyn  receives,on.  an  average, 
one  quart  of  water  to  every  three  quarts  of  pute  milk  before  reacMng 
consumers.  It  cannot  be  otherwise  than  that  this  artificial  extension  of 
supply  should  depreciate  prices  obtained  by  producers.  liecent  tabular 
statements,  published  by  milk  associations  concerned  in  the  New  York 
market,  go  to  show  that  the  average  net  price  obtained  by  farmers  ship- 
ping to  tiiat  city  had  fallen  fully  one  cent  per  quart  during  the  three 
years  from  1869  to  1871,  inclusive.  Reports  for  1871,  received  by  the 
Department,  indicate  the  total  receipts  by  rail  during  that  year,  for 
the  city  of  New  York  and  vicinity,  to  have  exceeded  27,800,000  gal- 
lons. With  the  addition  of  water  in  the  proportion  of  one  to  three  be- 
fore delivery  to  consumers,  we  find  milk-growers  deprived  of  a  business 
which  would  return  to  them  $1,390,000  yearly,  at  an  average  first  price 
of  15  cents  per  gallon,  city  consumers,  on  the  other  hand,  paying  more 
than  $3,700,000  annually  for  water;  and  these  losses  are  increasing. 
This  calculation  does  not  touch  the  supply  of  swill-milk  from  the 
city  suburbs,  stated  at  about  1,800  gallons  daily  in  1872.  Putting  aside 
extension  by  water,  this  deleterious  stuff  causes  an  additional  forestall- 
ing of  country  production  to  the  amount  of  657,000  gallons  of  milk 
3'early,  an  item  of  comparatively  small  consequence  to  tho  great  milk- 
growing  region,  but  quite  significant  in  city  health  reports.  It  has 
been  stated  that,  in  1841,  swill-fed  milk  constituted  nearly  the  whole 
supply  of  New  York. 

SUrrLY  BY  RAIL. 

Tho  statistics  of  milk  supply  by  rail  iuckide  the  most  important  rela- 
tions between  the  producer  and  the  consumer.  This  medium  of  convey- 
ance, in  opening  a  market  to  regions  hitherto  comparatively  isolated, 
has  compelled  dairy-farmers  to  study  more  carefullj^  questions  of  feed- 
ing and  the  home  management  of  milk,  and  has  made  charges  of  trans- 
portation and  handling  by  middle-men  and  city  milkmen  points  of  con- 
stantly growing  consequence.  Some  material  concerning  prices  obtained 
by  shii)per8  in  different  sections  of  the  country,  cost  of  transportation, 
and  methods  of  management,  has  been  given  in  the  reports  of  the  De- 
partment for  1870  and  1871.  The  following  exhibits  are  from  correspond- 
ence with  milk  producers^  railroad  officials,  secretaries  of  agricultural 
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societies,  and  other  parties  on  leading  lines  of  milk  supply,  and  fiom 
miscellaneous  sources.  In  summaries  of  prices  and  charges  of  trans- 
portation, reduction  is  made  to  quarts,  in  order  to  a  ready  comparison 
of  the  trade  returns  of  different  regions. 


SHir3IENTS  TO  NEW  YORK. 


In  the  ^'ew  York  txjide  the  milk  is  shipped  by  the  producers  at  the 
country  stations  on  milk-cars  fitted  up  and  cared  for  by  the  railroad 
company.  The  farmer  furnishes  his  own  cans,  each  often  gallons- 
capacity,  and  costing  him  SO  or  more.  The  shipments  are  to  dealers 
wlio  have  contracted  to  pay  a  certain  price  for  a  desienated  season,  or 
they  are  on  commission.  Freight  charges  are  paid  by  dealers  at  the 
city  terminus.  On  the  Erie  road,  the  line  of  largest  shipment,  and  on 
tiie  New  York  and  Oswego  Midland,  the  charge  is  5^  cent«  per  can,  for 
all  distances ;  on  other  roads,  60  cents  per  can,  excepting;:  shipments 
from  points  on  the  Harlem  Extension,  one  hundred  and  thirty  miles  to 
two  hundred  and  forty-one  miles  from  New  York,  which  are  charged  8U 
cents  per  can.  The  tbllowing  summary  of  average  prices  received  by 
fax  mers  at  stations  of  shipment  is  derived  from  replies  to  circulars  ad- 
ikessed  to  station-agents  and  others  on  the  various  lines  of  supply:  At 
points  distant  about  thirty  miles  ijrom  Kew  York,  3^  cento  per  quart  in 
summer,  5^  cents  in  winter ;  at  hfty  miles,  3  cents  in  summer,  5  cents 
in  winter  {  at  one  hundred  and  fifty  miles  to  one  hundred  and  seventy 
miles,  on  the  Housatonic  route,  3  cents  in  summer,  4  cento  in  winter; 
at  one  hundred  and  fift^'  miles  to  two  hundred  and  forty  miles  on  ^e 
Harlem  Extension,  2^  cents  in  summer,  4  cento  in  winter.  The  aver- 
ages of  the  regions  of  largest  shipment  are  very  nearly  3  cento  in  sum- 
mer  and  5  cents  in  winter.  Taking  the  whole  supply,  tlie  cost  i>er  qoart 
laid  down  at  the  depots  in  iNTew  York  City  ranges  from  4^  cents  in 
summer  and  G  cents  in  winter,  for  receipts  from  x)ointe  distant  one  hnn- 
dred  and  fifty  miles  or  more,  to  5  cents  in  summer  and  7  cento  in  winter 
for  receipts  from  distances  of  about  thirty  miles. 

The  following  will  give  an  idea  of  variations  in  average  prices  at  dif- 
ferent points : 


Poiuts  of  shipment. 


rs 
o 

e  . 
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I    .^ 


I'rice  per  ! 
quart.      ' 


b 
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6r. 


5      ! 
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Poiuts  of  shipment. 
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Price  per 
quart. 


Mlkn  Centx.  Centsi.  CcnU. 

Chapi>a«iu{«.  X.  Y 'Si  \ 

('rot on  i'allK,  ]SM' 4H 

Monroe.X.Y TM) 

< -hestor.  X.  Y ■  .m  ' 

( 'oniwall,  N.  Y" r»0  ^ 

<io.sIicu.  N'.  Y r»U 

L'lirraug*',  X.  Y II 

ltiIlin;;K,  N.  Y TO  , 

:M(«u(^s  Mills.  X.Y 7>^ 

VfTbank,  X.  Y Hi  , 

Millhrook,  X.  Y HG  ' 
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:\l 
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3 

3 
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4^  1 
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4} 

Attlobiin-,  X.  Y  . . . 

StistUD^,  ^'.  Y 

Pine  Plains,  X.Y'.. 

IIn8tcd,X.  Y 

Stephcntown,  X.  T 

Canaan,  (!ouu. 

Sheffield,  Mass 

Pit  tRllehl,  Mass.... 
Kast  Dorset.  Vt . . . 

rianmdon.  Vt 

llutlaml,  Vt 


Mileg, 
D7 
9G 
100 
108 
170 
130 
136 
167 
2IG 
SS3 
241 
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Tlio  correspondent  at  Goshen  reports  prices  at  3,  4,  and  5  cents,  for 
periods  of  four  months,  respectively.  ^h\  Orrin  Wakeman,  of  MillertOD, 
New  York,  informs  lis  that  for  the  lirst  few  years  after  the  completioii 
of  tlie  Now  York  antl  Harlem  road,  which  took  place  in  ISSl,  the 
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freight-charge  was  30  cents  per  can,  or  f  cent  per  quart.  -  It  was  after- 
ward raised  to  40  cents  per  can,  and  for  the  last  ten  or  twelve  years  the 
charge  has  l>een,  as  at  present,  60  cents  per  can.  From  1851  to  18G0 
farmers  received  2i  cents  per  quart  in  summer  and  3J  cents  in  winter, 
namely,  October  l*to  April  1,  and  from  the  early  part  of  1861,  generally 
speaking,  3i}  cents  in  summer  and  5  to  6  cents  in  winter.  Shipments 
from  Millertou  are  by  several  lines  of  rail.  The  correspondent  at  Eut- 
land,  Vermont,  states  that  the  milk-car  leaves  that  station  at  five  min- 
utes past  9  a.  m.,  and  is  due  in  New  York  at  about  half  past  12  at 
night.  The  station-agent  at  Clarendon,  Vermont,  writes  that  the  busi- 
ness there  has  but  just  commenced,  and  is  increasing,  and  adds  : 
'*  Milk,  at  present  prices,  is  doing  about  35  per  cent,  better  than  but- 
ter or  cheese.  The  latter  heretofore  has  had  the  lead  in  dairy  matters." 
The  business  of  milk  shipment  from  Vermont  is  of  recent  date.  The 
report  from  Canaan,  Connecticut,  is  for  shipments  by  the  Housatonic 
road. 

Mr.  Otis  T.  Bedell,  president  of  the  United  Farmers'  Milk  Company, 
doing  business  in  New  York,  writes  that  the  retail  prices  of  milk  in 
that  city  from  1869  to  1871,  inclusive,  were  10  cents  per  quart  in  sum- 
mer and  12  cents  in  winter,  and  that  during  the  summer  of  1872  the 
price  was  brought  down  to  8  cents.  The  secretary  of  the  Iron  Clad 
Can  Company  writes  that  the  summer  prices  of  1872  varied  from  8 
cents  to  10  cents  per  quart,  averaging  9  cents. 

Eeports  received  from  freight  agents  and  superintendents  give  the 
followingas  the  shipments  over  theseveral  named  roads  above  for  theyear 
ending  December  31, 1871 :  Erie,  11,733,500  gallons,  including  306,092 
gallons  of  cream  and  14,217  gallons  of  condensed  milk ;  New  York  and 
New  Haven,  3,144,330  gallons ;  New  York  Central  and  Hudson  Eiver, 
1,925,557  gallons ;  Central  New  Jersey,  543,770  gallons ;  South  Side 
Long  Island,  359,944  gallons ;  United  Eailroadsof  New  Jersey,  365  cans 
per  month.  No  report  has  been  received  from  the  New  York  and  Har- 
lem. Eecent  estimates  have  placed  the  shipments  on  that  road  at  six- 
sevenths  of  the  amount  shipped  on  the  Erie,  which,  on  the  above  basis, 
would  show  about  10,057,280  gallons  for  1871,  making  the  total  receipts 
in  New  York  and  vicinity,  in  1871,  by  the  named  ros^s,  over  27,800,000 
gallons.  Receipts  by  the  New  York  and  New  Haven  road  were  (ex- 
cepting three  stations)  from  Connecticut  and  Massachusetts,  and  in- 
cluded 1,858,497^  gallons  by  the  Housatonic  road  and  581,487^  gallons 
by  the  Naugatuck. 

History  of  shipments  by  the  Erie  road. — In  1843,  soon  after  the  open- 
ing of  the  Erie  road,  it  carried  795,376  gallons ;  in  1851,  3,152,630 
gallons;  in  1861,  (year  ending  June  30,)  6,103,652  gallons;  in  1871, 
11,733,500  gallons;  in  1872,11,720,580  gallons,  including 332,340  gallons 
of  cream.  Mr.  Emmett  Moore,  milk  agent  of  the  road,  writes  that  the 
business  has  increased  about  10  per  cent,  yearly,  on  an  average,  for 
the  last  ten  years.  The  apparent  diminution  in  1872  arose  from  the 
transfer  of  shipments  of  the  Middletowu,  Unionville  and  Water  Gap 
road  and  the  New  York  and  Oswego  Midland  to  independent  accounts 
of  the  latter  corporation.  The  freight  charge  on  the  Erie  line  being  55 
cents  per  can,  or  5 J  cents  per  gallon  for  milk  and  60  cents  per  can  for 
cream,  it  will  be  seen  that  the  gross  income  from  transportation  of  milk 
and  cream  on  that  road,  in  1872,  amounted  to  $646,293.60.  Eighty  miles 
is  the  extreme  distance  of  shipment.    * 

Orange  County  milk. — Orange  County,  New  York,  has  long  been  prom- 
inent as  a  milk-producing  section.  Sex'eral  short  lines  of  rail  traverse 
it  and  swell  the  volume  of  transportation  over  main  roads.    The  foUow- 
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ing  shipments,  reported  for  1871,  by  three  of  tlieso  brancli  roads  vill 
serve  as  a  very  partial  illustration  of  the  importance  of'  tho  milk  bus- 
ness  in  that  county.  Prom  Five  Points,  on  the  Warwick  Valley  road, 
ten  miles  in  extent,  1,831,930  gallons,  including  87,790  gallons  of  cieam; 
by  the  Goshen  and  Deckertown  road,  twelve  miles  in  length  and  receiv- 
ing from  distances  of  two  and  a  half  miles  on  either  side,  1,356,000 
gallons ;  by  the  Middletowu,  Unionville  and  Water  Gap  road,  fotrteec 
miles  long,  1,117,307  gallons. 

Mi^ceUaneous  particulars. — ^The^^ew  York  and  Oswego  Midland  (inclod* 
ing  by  lease  the  New  Jersey  Midland)  commenced  transporting  milk  to 
New  Y brk  over  its  own  line  in  July,  1872,  and  for  the  last  six  monthsof  that 
year  shipped  955,900  gallons,  averaging  about  5)221  gallons  per  day; 
extreme  distance  of  shipment  ninety-eight  miles.  H.  M.  Weed,  genosl 
freight  agent,  writes  that  the  shipments  will  be  increased  during  1S73 
to  fully  15,000  gallons  per  day,  through  enlarged  facilities  for  transpoffta- 
lion,  and  adds :  "  The  transportation  of  milk  by  raU  to  New  York  is  a 
very  profitable  business,  although  attended  with  great  risk.  Oar  tiain 
must  be  in  New  York  by  2  a.  m.,  otherwise  milkmen  are  likely  to  lefase 
to  receive  ;  in  that  case  we  lose  our  freight  and  have  to  pay  for  milL 
We  can  put  about  200  cans  (8,000  gallons)  in  a  car ;  each  car  will  net 
the  company  about  $100. 

The  Dutchess  and  Columbia  road,  traversing  Dutchess  Coonly,  Net 
York,  from  Millerton  to  Dutchess  Junction,  rei)orts  for  the  year  endiflg 
December  1,  1872, 1,598,693  gaUons,  including  condensed  milk  to  the 
amount  of  31,090  gallons  from  Millbrook,  and  12,836  gallons  firom  Cloie 
Junction.  The  Connecticut  Western  road,  touching  the  New  Toit 
State-line  at  Millerton,  commenced  running  its  milk-train  April  1,  l&i3; 
and  during  the  remainder  of  that  year  carried  from  stations  between 
Winsted,  Connecticut,  and  Millerton,  New  York,  328,786  gsdlons.  From 
])oints  on  the  Harlem  Extension  from  West  Letonon,  JSew  York,  to 
kutland,  Vermont,  inclusive,  there  were  shipped  during  tiie  year «i^ng 
November  30, 1872,  9^,410  gallons,  nearly  one-tiiird  cS  the  amount  be- 
ing from  the  stations  of  Eutland,  Clarendon,  WaUingford,  and  DanVf, 
Vermont. 

]Mr.  Eli  Smith,  of  Sheffield,  Massachusetts,  ou  the  Housatonic  road, 
writes  that  this  station  sends  more  milk  to  New  York  than  any  otlier 
station  on  the  road.  West  Cornwall,  Connecticut,  coming  next  in  sae 
of  shipment.  From  the  former  point  242,750  galiong  were  shipped  in 
1872.  T.  S.  Gold,  of  West  Cornwall,  secretary  of  the  GouDMticat 
State  Board  of  Agriculture,  reports  shipments  from  that  point  in  1873 
at  211,165  gallons.    Average  net  price  for  the  six  mouths  commenciDg 

ipril  1,  3  cents  ycr  quart,  not  including  a  small  fraction,  piob^tdf 
enough  to  ^ov^r  '»oin mission ;  for  the  six  winter  moutbS|  4J  cents  over 

oi^missiop 

,j..rPVENT«  TO  PHILADULPHIA. 

Ux    ^^.jj^m  .    .     .u^otc,  secretary  of  the  Dairymen's  Associatioii  of 

.ila<ielphia  aiivi  Camden,  writes  that  the  receipts  of  milk  in  Philadd* 

niu  are  chiefly  by  rail  and  from  within  forty  mUes  of  distance,  the  limit 

-^nipment  being  about  fifty  miles;  a  small  percentage  of  tiie  total 

i)t  is  by  wagons.    He  gives  the  following  statement  of  receipts  by 

^veral  named  roads :  By  the  North  Pennsylvania  road,  for  the 

juOmg  October  31, 1871,  2,498,438  gallons;  the  PhiUidelphia  and 

^/^p/iitu    oad,  for  the  nine  months  ending  September  30, 1872,  2,105,080 

-h^     ^Silpdplnhit*,    ^ilminiyton  and  l^ftlt^wini^  road,  fiffy  tfa^  yeaf 
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ending  Octx)ber  31^  1872,  765,580  gallons ;  the  Pbiladelpbia  and  Balti 
more  Central  road,  for  the  ninemonths  ending  October  31, 1872, 462,500 
gallons ;  the  West  Chester  and  Philadelphia  road,  for  the  year  ending 
at  the  same  date,  488,500  gallons ;  the  Pennsylvania  Central  road,  for 
five  months  ending  August  31,  1872,  283,835  gallons.  The  city  retail 
prices  per  quart  are,  in  summer,  8  cents ;  in  winter,  10  cents. 

Mr;  Lovett  reports  the  prices  paid  by  dairj'^men  to  farmers  in  1872  as 
follows :  From  January  1  to  March  31,  5 J  cents  per  quart ;  for  April, 
5  cents;  from  May  1  to  October  31,  4  cents;  from  November  1  to  De- 
cember 31,  5 J  to  0  cents.  An  analysis  of  this  statement  shows  4  cents 
for  the  six  months  ending  October  31,  and  an  average  of  5^  cents  for 
the  other  months.  Belies  to  inquiries  made  by  the  Department  bring 
out  the  fact  that  the  rating  of  the  cans  is  very  generally  by  dry  meas- 
ure. Taking  this  into  consideration  and  deducting  freight-charges  of  g 
cent  per  quart,  paid  by  the  farmer,  net  prices  to  producers  at  stations 
of  shipment  are  exhibited  at  about  3^  cents  for  the  six  summer 
months,  and  an  average  of  4f  cents  for  the  remainder  of  the  year. 

The  general  freight  agent  of  the  Philadelphia  and  Kcading  road  in- 
forms us  that  the  receipts  of  milk  at  its  Philadelphia  depot  in  1871 
amounted  to  2,552,041  gallons.  Freight  rates,  |  cent  per  quart,  or,  more 
precisely,  8, 12,  and  15  cents  for  cans  of  5  gallons,  7i  gallons,  and  10 
gallons,  respectively.    Shippers  are  required  to  prepjiy  freight. 

Keports  from  correspondents  along  this  route  indicate  that  the  cans 
are  most  commonly  7J  gallons  in  capacity. 

The  general  freight  agent  of  the  United  Bailroads  of  Kew  Jersey 
writes  that  the  milk  traffic  on  these  lines  of  road  has  been  so  small  that 
no  special  record  of  it  has  been  kept,  and  that  the  agricultural  regions 
through  which  they  pass  are  almost  exclusively  devoted  to  truck-farm- 
ing. An  effort  is  to  be  made  to  stimulate  the  traffic  on  some  of  the  new 
branch  roads ;  the  proposed  rates  of  freight  are  from  1.}  cents  per  gal- 
lon for  distances  under  twenty  miles,  up  to  3  cent«  per  "gallon  for  dis- 
tances over  ttiirty  miles. 

SHIPMENTS  TO  BOSTON, 

The  business  of  supply  for  the  Boston  market  is  chiefly  managed  by 
cont3:a<^torB,  who,  conferring  with  the  producers  just  before  the  com- 
mencement of  each  season  of  six  months,  Hx  the  price  per  can  at  the 
farmex^s  door,  and  assume  provision  of  cans,  collection  of  the  milk,  and 
transport^ition  by  rail.  The  contractor  leases  a  car  of  the  railroad  at  a 
ftxed  yearly  rent ;  the  actual  cost  of  transportation  is  therefore  to  be 
deduced  from  the  average  amount  of  milk  carried.  The  capacity  of  the 
miik-car  is  stated  at  1,0^  cans,  the  capacity  of  the  cans  being,  on  some 
routes,  the  Fitchburgh  road  for  example,  8.J  quarts ;  on  other  roads, 
as  the  Boston  and  Albany,  9 J  to  9|  quarts.  "  Average  amounts  carried 
on  established  routes,  750  cans  and  upward.  The  yearly  rental  per  car 
has  ranged  from  $5,000  for  a  running  distance  of  twenty  miles  to  $9,000 
for  about  fifty  miles. 

A  careful  summary  of  reports  received  from  points  along  the  chief 
lines  of  supply  presents  the  following  exhibit  of  prices  received  by  the 
farmer  at  his  door,  clear  of  charges  for  collection  of  milk  and  rail  trans- 
portation, as  well  as  cost  of  cans:  At  distances  of  about  twenty  miles 
from  the  city,  summer  price,  April  1  to  October  1,  3 J  cents  per  quart : 
winter  price,  not  over  4f  cents.  Concord,  twenty  miles  from  Boston  J 
reports  4^  cents  in  winter.  At  distances  of  twenty-five  to  forty  miles, 
summer  prices,  3^  cents  to  3}  cents;  winter,  4^  to  4^  cents  generally 
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(liiniuisliiug  as  the  distaucc  increases.  For  larger  distanceSy  up  to  fiftj- 
eiglit  miles,  the  extreme  of  shipment,  summer  prices  generally  fall 
Avithiii  3]^  cents  and  winter  prices  withiu  four  cents ;  as  exception^ 
Mason,  South  Lyndeborough,  and  New  Ipswich,  in  New  Hampsluie, 
report  winter  prices  of  4,^  to  4J  cents,  as  in  the  season  of  187(M7L 

At  distances  of  ten  to  twelve  miles  from  Boston  the  milk  is  commonly 
taken  up  by  milkmen  who  carry  to  the  city  in  wagons.  Prices  at  thi 
farmer's  door  4  J  cents  in  summer  and  about  5  cents  in  winter.  The  cor- 
respondent at  ^Voburn,  ten  miles  from  Boston,  writes  that  retailers  pay 
at  the  car  in  the  city  40  cents  per  can  of  8J  quarts  in  sammer,  aod  50 
cents  in  winter,  and  that  he  is  acquainted  with  farmers  raising  40  cans 
per  day  and  delivering  to  retailers  in  the  city  at  these  prices-  In  that 
vicinity  5  cents  per  can  have  represented  the  cost  of  collection  and 
transportation  either  by  wagon  or  rail. 

The  conditions  of  lirst  prices  and  charges  of  transportation  affecting; 
the  bulk  of  sui)ply  are  presented  in  the  following  table,  the  two  last 
columns  giving  the  cost  of  the  milk  laid  down  at  the  depot  in  Boston: 


Distance  of  points  of  sljip- 
incnt  from  Bu.<4ton. 


Price  por  ([uait  at  farm- 
vv'h  door. 


Snininor.   ,    Winter. 


Cents. 

20niilc« 3.  in 

'■Ji^^  to  40  inil«;.s ;    M.  ;"►  to  ;i.  2 

•10  to  58  mill's '    M.2 


CcnU. 
4.1 

4.:j3to4.  lii 
4 


v  ft 
■^A-*-*  el 


Cciits. 
0.4 
.4 
.4 


fife  " 
^  9  S3  Es 


Ontg. 
.25 
.  3:Uo .  5 


Co5it  laid  doira  ia  lb.- 
ton,  por  qiurt 


BnmuiOT. 


Winter. 


Onto.  Cfntt. 

4.4  5.05 

4.2.1to3.9r>;5.0Gto4.(>T 
4.1  14.9 


Putting  aside  shipments  of  twelve  to  lifteeu  miles,  4^  cents  in  sum- 
mer and  5  cents  in  winter  per  quart  will  fully  cover  the  cost  of  the 
milk  when  laid  down  at  the  depot  in  Boston.  Shipments  by  the  Con- 
cord car  do  not  cost  over  44  cents  in  summer.  Amounts  carried  by  this 
car  are  reported  at  about  1,000  cans,  or  8,500  quarts,  daily.  City  retail 
prices  are  8  cents  in  summer,  9  cents  in  winter. 

During  the  winter  of  1870-'71  prices  throughout  the  greater  part  of 
the  milk-shipping  region  ruled  3  cents  to  5  cents  higher  per  can  than  of 
late,  and  a  controversy  has  prevailed  since  that  time  between  pro^aoen 
and  contractors  on  this  point.    The  Massachusetts  and  New  ^unpshire 
Milk  Producers'  Association,  an  organization  of  several  years'  standing, 
has  endeavored  by  various  measures  to  effect  a  return  to  higher  prices. 
A  number  of  farmers  in  the  Concord  section,  which,  from  its  large  pro- 
duction of  milk,  feels  quite  sensibly  the  reduction  of  5  cents  per  can, 
endeavored  to  make  a  direct  arrangement  with  the  Fitchbargh  road -for 
cirriage  of  their  milk,  the  amount  thus  offered  for  conveyance  reaching 
'00  cans  per  day.    A  committee  of  the  association  having  conferred  with 
ne  directors  of  the  road,  the  latter  offered  the  applicants  the  same  terms 
^  those  held  with  the  contractor,  namely,  a  car  on  lease  at  $5|000  per 
car,  and,  as  an  alternative,  conveyance  by  local  freight-train  at  6  cents 
/cr  can.    The  committee  reported  that  neither  alternative  gave  the  peti- 
«►•  a  practicable  opportunity;  the  first  required  the  lease  of  a  whole 
..  X  the  second  was  impracticable,  since  the  tnun  had  no  regular 
ing  time. 
^ha,  legislature  of  ivrassachusetts,  a  little  more  than  twelve  years  ago, 
>vi  an  act  requiring  the  use  of  sealed  cans,  showing  capacity  in  wine 
uai  ls,  under  penalty  of  fine  in  case  of  neglect.    This  law  is  genenidly 
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Harvard  corresiwndeut,  who  says :  "  Not  a  siugle  sealed  cau  has  been 
left  with  me  lately ;  I  do  not  think  I  have  seen  one  for  five  years,  cer- 
tainly not  for  two  years.  The  law  is  a  dead  letter  in  this  vicinity."  He 
complains  that  this  illegal  usage  operates,  through  irregularity  in  sizeof 
cans,  to  reduce  the  price  received  by  the  farmer  to  a  rate  below  the 
nominal  one.  On  New  Hampshire  portions  of  the  routes,  South 
Lyndeborough  and  Amherst  report  that  few  of  the  cans  are  sealed, 
other  points  reporting  sealed  cans. 

In  May,  1872,  the  Massachusetts  law  respecting  adulteration  of  milk 
was  made  still  more  stringent,  and  a  clause  was  inserted  making  the 
seller  of  milk  which  has  been  skimmed  or  partly  skimmed  liable  to  a 
fine  of  not  less  than  $20  for  the  first  offense,  and  not  less  than  $50  for 
each  subsequent  offense. 

SHIPMENTS  TO  CHICAGO. 

Comparatively  little  milk  is  received  in  Chicago  from  points  distant 
more  than  fifty  miles  from  that  city.  On  the  Chicago  and  Northwestern 
Railway  fifty-three  miles  is  rei>orted  as  the  extreme  distance  of  regular 
milk  shipment,  and  on  the  Chicago,  Burlington  and  Quincy  road  seventy- 
seven  miles.  Producers  ship  to  city  dealers,  the  former  paying  freight 
and  generally  furnishing  cans. 

Dr.  J.  H.  Eauch,  of  the  Chicago  board  of  health,  writes  that  during 
the  six  winter  months  of  1871-'72  city  dealers  paid  farmers  4J  cents  per 
quart  and  retailed  at  7  cents ;  during  the  summer  of  1872  farmers  re- 
ceived ^IJ  cents,  city  retailers  obtaining  6  cents.  Farmers  had  received 
in  the  preceding  year  5  cents  "per  quart,  gross,  in  v^inter,  and  3^  cents 
in  summer;  city  retail  prices,  8  cents  and  7  cents.  To  show  net  receipts 
by  farmers  at  points  of  shipment  freight-charges  must  be  deducted  from 
gross  prices.  Eeports  received  by  the  Department  from  the  Chicago 
and  Northwestern  Railway  give  transportation  charges  per  can  of  S 
gallons,  for  distances  reaching  twenty  miles,  16  cents ;  for  twenty  to 
forty  miles,  20  cents ;  for  more  than  forty  miles,  24  cents.  The  Chicago, 
Blttlington  and  Quincy  road  reports  15  cents  per  eight  gallons  up  to 
about  forty  miles,  20  cents  for  fifty  miles,  and  25  cents  for  seventy-five 
miles.  A  summary  of  information  on  net  prices  received  in  1872  by 
farmera  at  country  stations  shows  2J  cents  in  summer  and  3 J  cents  in 
winter,  at  points  of  largest  shipment,  correspondents  at  other  points 
reporting  variations  reaching  J  cent,  in  some  cases  more. 

Dr.  Eauch  offers  a  statement  of  the  daily  milk  receipts  of  the  city  in 
1872,  which,  with  some  modification  in  the  first  two  items,  is  as  follows : 

By  the  Chicago  and  Northwestern  Railway  10,730  gallons ;  Chicago, 
Burlington  and  Quincy,  2,322  gallons;  UlinoiS  Central,  600  gallons; 
Rock  Island,  300  gallons ;  Chicago,  Danville  and  Vincennes,  160  gallons — 
making  the  daily  receipts  by  rail  14,112  gallons ;  6,000  gallons  from 
cows  kept  in  the  city  swell  the  receipts  to  20,112  gallons  daily,  or 
7,340,880  gallons  for  the  year.  He  adds  that  the  supply  by  rail  has  in- 
creased fuUy  one-third  over  that  of  1871,  owing  to  increase  of  population 
and  the  removal  by  the  board  of  many  of  the  city  cow-stables.  Two- 
thirds  of  the  cows  kept  in  the  city  are  swill-fed.  The  character  of  the 
city  milk  supply  is  claimed  to  be  comparatively  good ;  water  is  the  only 
means  of  adulteration  used,  as  far  as  is  discovered. 

C.  C.  Wheeler,  general  freight  agent  of  the  Chicago  and  Northwestern 
Railway,  reports  the  receipts  of  milk  by  that  road  in  1871  at  2,960,649 
gallons.  February  was  the  month  of  smallest  receipts,  and  August  that 
of  the  largest ;   their  respective  amounts  being  193,082  gallons  and 
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302,001  gallons.  The  receipts  for  JS72  were  3,910,328  gallons,  allowing 
an  increase  of  32  per  cent,  over  those  of  1871.  February  was  the  montfi 
of  smallest  ivceipt ;  July  tbat  of  the  largest.  Dundee,  forty-sevn 
miles  from  Chicago,  furnished  more  than  one-qnarter  of  the  amooots 
of  the  two  years.  The  freight  auditor  of  the  Chicago,  Boriington 
and  Qui  ncy  road  reports  receipts  by  that  road  in  Chicago  for  1872  at 
847,008  gallons. 

IVIr.  A\\  S.  Weightman,  of  Huntley  Station,  fifty-five  miles  from 
Chicago,  writes  that  pro<lucers  incur  much  exi)ense  through  improper 
management  in  the  matter  of  cans,  especially  in  delays  in  retam  of  cans. 
Shii)pers  find  it  necessary  to  provide  three  or  four  sets  of  cans,  and  often 
five  or  six  sets ;  thus  an  outlay  of  $20  to  $25  is  required  to  seeare  the 
regular  daily  shipment  of  one  can  of  milk.  In  eases  irithin  his  knowl- 
edge, loss  of  cans  has  averaged  one  can  per  year  for  each  daily  shipmeni 
of  one  can.  Wear  of  cans  is  rendered  unnecessarily  large  by  the  rongli 
and  careless  handling  of  railroad  employes. 

Mr.  y.  Fredenhagen,  of  Downer's  Grove,  twenty-two  miles  from 
Chicago,  writes  that  dealers  generally  agree  to  furnish  one-lialf  of  tie 
cans,  but  even  under  this  arrangement  farmers  are  often  obliged  to  {hit* 
chase  an  extra  supply  on  account  of  detention  of  cans.  He  oomphiss 
that,  through  want  of  sufficient  iwlice  surveillance  at  city  depots,  maay 
cans  are  stolen,  often  full  of  milk.  As  to  retail  prices,  while  milk oif  good 
quality  brought  six  and  seven  cents,  swill-fed  and  adulterated  milk  sold 
at  lower  rates. 

SHIPMENTS  TO  ST.  L0X7I& 

The  first  regular  shipments  of  milk  to  St.  Louis  were  fix>m  the  neigh- 
boring counties  of  Saint  Charles  and  SVarren,  on  the  line  of  the  Noitk 
]\Iissouri  road,  in  the  latter  part  of  1870.  Colonel  N.  J.  Colinan,  of  (dol- 
man's Kural  World,  writes  that  the  city  receipts  by  rail  now  reach  u 
estimated  proportion  of  one-eighth  of  its  totjd  supply.  "  The  bnsineM 
by  rail  is  still  in  its  infancy,  owing  to  the  large  number  of  BwiU-milk 
dairies  in  the  immediate  vicinity,  the  owners  of  which  are  abto  to  pur- 
chase brewers'  grains  at  2  cents  per  bushel,  and  di8tillery-8l<q[>af^  a  pro- 
portionate price.  Perhaps  no  city  in  the  United  States  is  so  favoiaUy 
situated  for  receiving  its  milk-supply  directly  from  the  country.  Nmier 
ous  railix)ads,  radiating  from  Saint  Louis  in  every  direction,  penetrate 
sections  of  country  admirably  adapted  to  milk-production."  Cityietail 
;)rices  are  5  cents  to  8  cents  per  quart  throughout  the  year.  [In  1870 
^he  price  was  10  cents  i>er  quart.] 

Itailroad  returns  indicate  ninety -five  miles  as  the  extreme  distance  of 

shipment.    Price  ])er  quart  generally  received  by  farmers  at  stations  of 

Jiipment,  clear  of  freight,  3^  cents  throughout  the  year,  flight-charges 

.n  the  different  roads  range  from  §  cent  to  4  cent,  without  regard  to dis- 

:ii>(H>.     The  correspondent  at  Sandoval,  Illfnois,  sixty  miles  from  Sttot 

■  'is,  reports  prices  averaging  fully  g  cent  lower,  and  adds  that  the caiw 

■  itain  more  than  their  nominal  measure.    Only  about  six  months  bad 
ciDsed  since  the  commencement  of  shipments,  which  would  uotexeeed 

.r  »ii  ir  ^^no-o  'A(\  gallons  i)er  day. 
^nip......       i>    iif  Ohio  and  Mississippi  Itail  way  for  1871  amounted  to 

r^in  tafofmns  'v  iiiiiir^iy.    Freight  ^  ccut  per  QuaTt 


•'    .,.i 
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cinnati  is  received  by  rail.  Dairymen  sell  by  beer- measure,  while  many 
of  the  grocers  and  dealers  sell  by  wine-measure.  Prices  are  the  same 
for  summer  and  winter.  Hotels  and  milk-dealers  pay  5  cents  to  6|  cents 
per  quart.  Eetail  price  of  milk,  "  dry-fed,'^  10  cents  per  quart ;  **  slop- 
fed,^  8  cents  per  quart.  There  are  about  two  hundred  and  fifty  dairies 
in  and  around  Cincinnati,  averaging  thirty  cows  and  40  gallons  of  milk 
per  day.  Probably  one-half  of  the  dairymen  use  "  dry  feed,''  including 
brewer^  grains,  commeal,  bran  and  shorts,  and  sheafoats,  the  other 
half  using  still-slops,  refuse  from  starch-factories*  with  oil-cake,  &c. 
Many  wealthy  families  in  the  city  and  immediate  suburbs  keep  their  own 
cows. 

O.  A.  Martin,  agricultural  editor  of  the  Commercial  Advertiser,  Buf- 
falo, New  York,  writes  that  the  prices  received  by  farmers  at  stations 
fourteen  to  twenty  miles  firom  that  city  have  been  as  follows :  From  May 
1  to  September  1,  2 J  cents  per  quart ;  from  September  1  to  NovembCT 
1,  3  cents ;  from  November  1  to  May  1,  3J  cents.  Milk  is  forwarded  by 
rail  from  all  points  distant  more  than  five  miles  from  the  city.  Freight- 
charges  are  paid  by  the  city  dealers  buying  from  farmers  and  retaiHng 
to  consumers,  and  amount  to  1  cent  per  ga^on  for  every  twenty  miles  of 
distance.  The  city  retail  price  per  quart,  for  the  six  months  commencing 
May  1,  has  been  5  cents ;  for  the  six  months  following,  6  cents.  Pro- 
ducers and  dealers  sell  by  wine-measure.  Erie,  Chatauqua,  and  Catta- 
raugus Counties  are  peculiarfy  adapted  to  dairying,  which  is^  conse 
quently,  their  leading  agricultural  Interest ;  they  furnish  the  ci^  with 
an  abundant  supply,  generally  of  excellent  character.  The  Erie  County 
Co-operative  Milk  A^ociation,  organized  by  dairymen  in  Alden  and 
Aurora  Townships,  opened  a  depot  in  Buffido  May  1, 1872,  for  the  pur- 
pose of  supplying  milk  directly  to  consumers.  The  sales  commenced 
with  50  gallons  per  day,  and  soon  reached  600  gallons  daily.  The  asso- 
ciation is  now  in  a  prosperous  condition. 

Mr.  F.  B.  Shalters,  of  Beading,  Pennsylvania,  secretary  of  the  Berks 
County  Agricultural  Society,  writes  that  that  city  receives  all  its  milk 
firom  farms  within  a  distance  of  five  miles.  Betail  prices,  8  cents  in 
summer  and  10  cents  in  winter,  per  quart;  wine-measure  only  is  used. 
During  the  summer  the  receipts  are  increased  about  6,000  gallons  per 
week,  for  the  numerous  ice-cream  factories,  some  of  which  are  very 
large  establishments,  operated  by  steam.  The  factories  pay  20  cents 
per  gallon,  delivered.  Pottsville  receives  about  1,000  gallons  of  milk, 
weekly,  by  the  Philadelphia  and  Beading  road,  and  the  Lebanon  Yalley 
branch  takes  about  240  gallon  s  per  week,  from  the  west  part  of  the  county, 
to  Harrisburgh. 

In  the  city  of  Washington  small  amounts  of  milk  are  received,  dafly, 
by  the  Baltimore  and  Ohio,  and  the  Orange,  Alexandria  and  Manassas 
roads,  but  the  demand  for  country  milk  is  urgent,  and  the  business  by 
rail  is  increasing. 

The  Piedmont  Milk  and  Produce  Association,  receiving  milk  on  the 
Orange,  Alexandria  and  Manassas  road,  fh)m  points  in  Virginia  up  to 
about  eighty  miles  distance  firom  Washington,  commenced  operations  in 
February,  1872,  and  during  the  summer  of  that  year  received  an  esti- 
mated average  of  250  gallons  daily ;  winter  receipts  up  to  the  middle  of 
January,  1873,  averag^  not  over  80  gallons  per  day  5  total  receipts  for 
the  first  ten  months,  36,520  gallons.  Sales  are  on  commission ;  pro- 
ducers furnish  cans,  5-gallon  and  lO-gallon  sizes ;  freight  is  paid  at  the 
city  terminus,  and  is  charged  to  the  fiEmners^  account  with  the  associa- 
tion.   Gross  prices  to  the  producer,  in  summer^  5  cents  per  quart ;  in 
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winter,  C  cents.  Charges  to  be  dcdncted  arc  as  follows,  reckoned  per 
can  of  10  gallons  : 

Freight,  for  distances  reaching  thirty-five  miles,  35  ceuts ;  over  fwty 
miles,  40  cents;  cartage,  3  cents;  commission,  10  per  cent.  This  exhibit 
gives  the  net  prices  in  summer,  for  shipments  from  points  distant  not 
more  than  thirty -five  miles  from  market,  at  about  3^  cents  per  quart,  and 
for  shipments  of  greater  distance  3 J  cents ;  net  prices  in  winter,  4J  and  ^ 
cents.  The  association  insists  that  there  shall  be  no  skimming  of  the 
milk,  and  repeated  tests  with  the  lactometer  have  proved  that  the  re- 
quirement is  well  observed.  Eetail  i)rices  in  Washington  arc  10  cents 
per  quart  in  summer  and  12  cents  in  winter. 

In  1871  an  effort  was  made  to  establish  a  milk  business  on  the 
line  of  the  Washington  and  Ohio  Eailroad,  penetrating  the  rich  pastoral 
section  of  Loudoun  County,  but  the  enterprise  resulted  in  failure,  which 
is  stated  to  have  been  caused  by  inability  to  secure  proper  facilities  for 
transportation. 

MANAGEMENT  OF  MILK  ON  THE  FABM. 

One  of  the  greatest  obstacles  to  success  in  new  enterprises  of  sliip- 
ment  is  the  difficulty  of  impressing  producers  with  the  absolute  neces^ 
sity  of  perfect  cleanliness  in  milking,  and  care  of  milk  vessels,  and  of 
establishing  themselves  in  accurate  methods  of  cooling.  The  loostf 
management  which  may  suffice  for  milk  not  subjected  to  transi>ortation 
will  not  suffice  for  milk  which  is  to  be  carried  long  distances  and  made 
liable  to  considerable  delay  before  consumption.  Shippers  who  are  not 
careful  to  inform  themselves  fully  on  points  of  management  are  often 
surprised,  if  not  indignant,  at  having  milk  returned  on  theh*  hands  as 
sour  which  left  their  hands  apparently  in  good  condition,  while  thai 
neighbors  meet  with  no  sueh  misadventure.  Setum  of  milk  sometimes 
occurs  through  efforts  of  dealers  to  relieve  themselves  of  a  surplus;  on 
the  other  hand  it  is  frequently  the  result  of  improper  management  on 
the  farm.  And  when  a  producer  has  once  established  a  reputation  as  a 
prompt,  skillful  dairyman,  his  account  with  the  dealer  generally  suffers 
little  deduction  for  sour  milk.  Participants  in  new  enterprises  should 
exert  themselves  to  diffuse  among  aU  concerned  a  knowledge  of  the 
requisites  of  the  business,  since  the  difficulties  arising  from  ignoranoe 
in  this  respect  tend  to  depreciate  prices  and  imperil  the  success  of  the 
whole  undertaking. 

The  following  minutes  of  practice  will  be  found  suggestive^  especially 
in  new  regions  of  shipment : 

An  informant  at  Littleton,  Massachusetts,  says:  Our  most  reliable 
dairymen  now  use  tin  milkingvessels }  wooden  pails  are  not  considered 
safe  in  respect  to  perfect  cleanliness.  Our  milk-cans,  8}  quarts  in  ca- 
pacity, cire  stoppered  with  bungs  of  maple,  or  other  close-grained  wood, 
these  being  preferable  to  tin  stoppers  on  account  of  the  jamming  to 
which  the  neck  of  the  can  is  liable  in  handling  by  collectorS|  &c.  The 
collector,  in  returning  the  cans  from  the  train,  throws  tiiem  out  npoii 
the  ground  without  stopping  his  wagon.  The  returned  cans  are  very 
foul,  often  moldy.  They  are  thoroughly  scrubbed  by  hand  inside, 
using  warm  water,  then  are  scalded  and  rinsed,  and  placed  bottom  up 
on  a  rack  out  of  doors  to  dry.  The  wooden  stoppers  are  scraped  and 
boiled ;  when  they  are  offensive  to  the  smell,  lye  is  used  in  the  inrocess. 
At  milking-time  the  milk  is  strained  into  the  can,  which  is  set  into  a  vat 
of  cold  water,  the  milk  stirred  irom  time  to  time,  and  brought  to  tto 
proper  temperature  for  shipment.    The  evening's  milk  is  left  ovemighc 
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iu  tbe  water  and  taken  up  with  the  morning's  milk  for  tbe  train.  It  is 
required  that  the  cans,  before  forwarding,  be  filled,  and  the  bungs 
driven  down  firmly  on  the  milk.  This  i)oint  of  complete  filling  is 
strongly  insisted  on  by  dealers,  in  order  to  prevention  of  injurious  agi- 
tation of  the  milk  during  transportation. 

In  like  manner  with  the  condensed-milk  companies,  the  Illinois  Con- 
densing Company,  of  Elgin,  Illinois,  is  very  precise  in  its  rules  for  the 
guidance  of  parties  furnishing  it  milk,  fixing  the  limit  of  temperature 
of  springs  at  diflferent  seasons  of  the  year,  &c.  Its  printed  regulations 
include  the  following  particulars :  The  milk  must  be  drawn  from  the 
cow  in  the  most  cleanly  manner,  and  strained  through  wire  strainers 
into  the  cans,  which  are  then  to  be  placed,  with  covers  removed,  in  a  vat 
of  cold  water  deep  enough  to  come  up  to  the  height  of  the  milk  in  the 
cans,  and  holding  fully  three  times  the  quantity  of  water  that  there  is 
of  milk  to  be  cooled.  The  milk  is  to  be  occasionally  stirred  while  cool- 
ing. In  summer,  or  in  warm  weather  in  spring  and  fall,  the  bath 
is  to  be  spring-water,  not  over  52°  in  temperature,  the  stream  constantly 
flowing  in  at  the  bottom  of  the  vat,  and  out  at  the  top,  in  order  to  carry 
off  the  warmed  water.  The  milk  is  to  be  reduced  within  45  minutes  to 
a  temperature  below  58©.  Night's  and  morning's  milk  must  be  sepa- 
rately cooled  before  mixture. 

Mr.  Benjamin  Cox,  of  Elgin,  writes  that  stirring  the  milk  while  cool- 
ing is  generally  advocated  and  practiced  there  by  shippers  to  Chicago, 
although  a  few  object  to  the  stirring.  The  cooling- vat  should  have  two 
compartments,  one  for  night's  milk,  the  other  for  morning's  milk.  Slats 
an  inch  in  thickness  are  nailed  at  the  bottom  in  order  that  the  water 
may  circulate  under  the  cans.  If  no  spring  is  accessible,  cooling  at  the 
weU  is  substituted,  which  method  requires  more  care  and  labor.  In  this 
C£^,  while  the  milk  is  cooling,  &esh  water  is  pumped  so  as  to  flow  down 
the  side  of  the  vat  to  the  bottom,  afterward  passing  out  over  the  top  of 
the  vat.  The  temperature  of  the  milk  should  be  brought  down  to  58^. 
Ko  use  is  made  of  patent  coolers,  and  seldom  of  ice,  but  the  Chicago 
dealers  use  ice  freely  after  milk  is  received  by  them.  In  carrying  to  the 
railroad-station  the  milk  is  covered  with  blankets,  and,  if  the  weather 
is  hot,  the  one  next  the  cans  is  wet  with  cold  water. 

Mr.  A.  D.  Smith,  of  Danby,  Vermont,  two  hundred  and  twenty-three 
miles  from  New  York,  writes  to  the  same  general  eflect ;  but  in  respect 
to  maintenance  of  temperature  during  extreme  hot  weather  in  convey- 
ing milk  to  the  train,  he  says  that  the  practice  is  to  put  ice  around  the 
cans  in  the  wagon,  and  some  place  a  piece  of  ice  in  the  milk.  The  car- 
rying is  timed  so  as  to  allow  as  little  detention  at  the  station  as  possi- 
ble. The  dairy-farms  of  that  section  lie  on  hill-slopes,  and  are  supplied 
with  cool,  permanent  springs.  Two-inch  plank  is  used  for  the  vats. 
Most  of  the  dairymen  now  have  ice-houses,  often  combined  with  the 
milk-houses,  the  lower  story  for  milk  and  the  upper  for  ice.  The  rail- 
road has  recently  erected  large  ice-houses  for  supply  of  cars,  at  all 
points  of  considerable  shipment.  In  past  years  cheese  has  been  the 
leading  dairy  specialty  of  that  region.  A  superior  quality  has  been 
maintained,  and  consequently  the  highest  market-prices  received.  The 
milk  business  which  has  grown  up  of  late  has  had  a  beneficial  efiect 
toward  preserving  uniformity  of  prices. 

The  managers  of  the  Piedmont  Association,  of  Washington  City,  ad- 
vise shippers  that  the  temperature  of  the  flowing  bath  should  not  be 
over  54^,  and  that  no  ice  should  be  allowed  to  touch  the  cans  or  be 
placed  in  the  milk,  as  such  practices,  though  they  may  seem  convenient 
for  deliveries  at  the  train,  tend  to  more  rapid  change  of  the  milk  at  a 
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later  period.    For  protection  in  the  wagon  it  is  recommended  to  ase 
blankets  in  like  manner  as  already  stated. 

With  their  present  amount  of  business,  common  freight-cars  are  used 
for  transportation,  without  ice.  Some  of  the  larger  shippers  have  de- 
rived much  advantage  from  the  use  of  a  patented  cooler,  which  consiflts 
of  two  vessels,  one  within  the  other,  so  constructed  that,  by  a  very  sim- 
})le  contrivance,  a  thin  sheet  of  milk  is  made  to  pass  rapidly  in  a  spiral 
direction  between  two  bodies  of  water.  The  cooler  is  readily  cleansed, 
thus  avoiding  a  current  objection  against  patent  coolers.  During  April 
and  a  part  of  May,  1872,  the  milk  shipped  by  the  president  of  the  asso- 
ciation, residing  at  Clifton,  Virginia,  thirty  miles  from  the  city,  was 
nearly  all  sour  when  received  in  Washington,  notwithstanding  his  en- 
deavors to  fulfill  directions  as  to  cooling.  On  making  trial  of  the  just- 
mentione<l  cooler  the  difficulty  disappeared.  In  order  to  test  the  im- 
provement fully,  a  10-gallon  can  of  milk,  received  from  him  in  the  mid- 
dle of  May  when  the  weather  at  midday  was  quite  wano,  was  left  in 
one  corner  of  the  railroad  freight-depot  for  three  days  after  its  arrival, 
without  ice  or  other  protection,  remaining  sweet  at  the  close  of  that 
time.  The  cooler  would  appear  to  be  quite  similar  in  principle  to  one 
which  received  a  medal  from  the  Eoyal  Agricultnral  BocieQrcf  England 
in  1872,  but  the  form  of  application  is  difterent. 

Dr.  S.  L.  Loomis,  of  Washington,  who  contributed  an  article  on  milk  to 
the  Keport  of  1861,  and  who  has  had  considerable  practical  acqaaintanoe 
with  the  business  of  milk  shipment,  in  exempHf^jrisg  the  mistakes  that 
sometimes  occur,  says  that  some  years  ago,  when  teiyeting  on  the  fine 
of  the  Harlem  I^lroad,  and  abont  one  hondred  miles  from  New  Toik, 
he  met  a  young  farmer  who  had  recently  commenced  sending  milk  to 
that  city.  The  latter  complained  that  while  his  fotbex^  whose  fkrm  was 
near  by,  had  no  difficulty  with  his  shipments,  he  himsWi  though  brongiit 
up  in  the  business  and  now  following  the  accostomed  course^  was  contin- 
ually having  milk  returned  upon  him.  In  reply,  a  test  by  titermometer 
was  suggested,  and  the  instrument  when  placed  in  the  spring  which  had 
been  relied  on  for  cooling  showed  a  temperature  of  66<^,  29  higher  than 
the  approved  limit.  His  milk  had  not  been  properly  cooled.  It  is  im- 
portant that  milk  after  being  cooled  should  not  be  snbjected  to  alter- 
nations of  temperature.  Farmers  should  also  beware  of  delegating  care 
of  milk  to  servants  whose  reliability  and  competence  is  not  assmed. 
Dr.  Loomis  adds  that  the  conditions  attending  the  distribation  of  dty- 
fed  milk  in  Washington  are  substantially  the  same  as  stated  by  him  in 
1861,  and  estimates  that  about  1,000  cows  are  now  kept  within  the  city 
limits. 

SEALEB  OAKS. 

There  can  be  no  just  reason  for  the  use  of  one  description  of  measnre 
between  the  producer  and  the  dealer,  and  anothtt  between  the  deder 
and  the  consumer.  Such  usage  is  in  eifect  a  deception.  It  is  plainly 
desirable  that  cans  should  be  sealed,  showing  their  capacity  in  standard 
or  (in  (*onimon  phrase)  wine  measure. 

ORGANIZED  ASSOCIATION. 

The  circumstances  of  the  milk  trade  point  plainly  to  the  desirability 
of  some  general  organized  communication  between  producers.  Acca- 
rate  and  widely  diffused  information  conceriiing  home  management  and 
cost  of  production,  conduct  of  transportation  and  charges  of  middle-meiiy 
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ently  tends,  by  steps  however  slow,  to  an  equalization  of  the  several 
ending  interests  involved  in  the  business  of  milk  shipment.  Such 
[)lete  information  can  be  attained  only  through  judicious  organiza- 

t  the  annual  meeting  of  the  New  York  Dairymen's  Association  in 
lary,  187i5,  Mr.  X.  A.  Willard,  the  president,  said  that  the  dairy 
entions  of  the  country  are  chiefly  attended  by  cheese  mannfactor- 
and  others  (dealers,  &c.)  not  actually  engaged  in  farming.  The 
equence  is  that  while  cheese  manufacturers  have  become  highly 
lated  in  their  employment,  dairy-farmers  have  not  advanced  in  a 
ortionate  degree.  If  farmers  would  come  together  and  interchange 
3  freely,  many  of  the  now-existing  evils  would  soon  disappear.  Mr. 
'.  Curtis,  in  speaking  of  the  efforts  toward  better  systems  of  market- 
urged  the  importance  of  strengthening  the  bonds  of  union  among 
ucers  by  the  establishment  of  farmers'  clubs  in  every  scbool-dis- 
,  these  to  be  represented  in  town  clubs,  and  the  latter  in  county 
3  sending  delegates  to  Stat«  organizations* 

comparing  the  systems  of  milk-shipment  pursued  in  different 
ms,  there  will  be  perceived  a  decided  advantage  in  the  New  Eng- 
system  of  transportation  by  car-contract  in  lessening  the  differ- 
between  prices  to  first  hands  and  prices  to  consumers.  This 
3m  has  also  brought  heavy  profits  to  contractors  on  the  lines  sup- 
)g  the  Boston  market.  Under  the  stimulus  of  the  high  cost  of 
er  production,  energetic  efforts  have  been  made  to  divert  a  i)ortion 
lese  profits  to  producers.  For  a  time  the  project  was  entertained 
le  assumption  by  associated  producers  of  the  entire  business  of 
tnent  up  to  delivery  to  city  retailers. 

mited  enterprises  of  associated  shipment  have  been  carried  out 
essfully  in  different  parts  of  the  country.  Failures  have  occurred, 
ley  do  in  all  other  descriptions  of  business.  They  enforce  the  can- 
that  in  all  such  undertakings  the  field  of  operation  with  its  local 
iitions  should  be  adequately  studied,  and  tliat  the  one  person  to 
m  must  be  committed  the  superintendence  should  possess  the  busi- 
qualificatiou  which  will  enable  him  to  cope  with  those  details  which 
etween  the  barn-yi^  and  the  city  peddler's  payments.  Absence  of 
competent  superintendence  being  the  natural  precursor  of  failure, 
resence  should  be  secured  by  that  liberal  compensation  which  will 
n  effect  the  truest  economy.  The  disposal  of  a  car-load  of  milk 
r  from  a  tolerably  compact  region  of  production  would  not  appear 
volve  serious  difficulties,  granted  a  united  sentiment  among  shiiv 
and  a  trusty  and  capable  manager ;  otherwise,  the  case  is  quite 
rent.  The  variations  in  prices  found  within  the  same  r^on  of  pro- 
ion  of  themselves  evince  the  minuteness  with  which  individual 
ators  watch  the  sails  of  their  enterprise,  and  the  agent  of  asso- 
kl  shipment  must  have  a  similar  appreciation  of  the  value  of  ^mar- 
"  and  the  various  other  i>artieulars  which  constitute  the  interval 
reen  success  and  its  opposite,  in  new  regions  including  especially 
^ecurement  of  I'eliablo  railroad  service. 

s  to  enterprises  involving  heavy  capital  and  extending  over  large 
s  of  country,  risks  wouhl  obviously  be  increased  by  the  more  corn- 
service  and  the  greater  distance  between  managers  and  individual 
kholders.  For  the  present  a  preference  is  indicated  for  under- 
ugs  of  moderate  dimensions,  which,  in  succeeding,  would  make 
i  feasible  the  success  of  larger  operations  in  the  future. 
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All  tlio  StJites  except  Arkausas,  California,  Florida,  Illiiiois,  Iowa. 
Kansas,  Michigan,  Minnesota,  Missouri,  Nebraska,  Nevada,  New  York, 
Oregon,  and  Wisconsin  have  sold  the  entire  araoant  of  landscriji 
granted  to  them  by  Congress  under  the  act  of  July  2,  1802.  Of  these, 
some  have  sold  none,  and  others  only  a  pai't.  Arkansas  and  Florid; 
have  not  yet  received  theirs  from  the  Governments  in  consequence  o: 
their  indebtedness  to  the  Indian  trust-fund,  which  is  in  the  care  of  the 
Department  of  the  Interior,  and  the  Secretary  did  not  feel  authorized  to 
deliver  the  lands  while  this  indebtedness  remained.  An  act  has  there- 
fore been  passed  .by  Congress,  approved  December  13,  1872,  directing 
the  Secretary  to  deliver  them,  and  they  will  be  issued  as  soon  as  tk 
necessary  arrangements  can  be  made.  The  number  of  acres  sold  by  the 
twenty-three  States  which  have  disposed  of  all  their  scrip  is  aboot 
6,120,000;  the  amount  received  from  the  sales  is  some  $4,126,000,-  and 
the  average  price  obtained  per  acre  is  about  67  cents.  Some  of  the 
States  are  holding  their  lands  and  renting  them  at  6  to  8  per  cent  on 
their  estimated  value,  with  the  expectation  of  selling  them  at  some 
future  time  at  advanced  prices. 

There  are  now  thirty-eight  industrial  institutions  in    the  United 
States  which   have   received   the   national   endowment,'   and  these 
are  confined  to  thirty-five  States.    Louisiana  and  Nevada  have  not 
yet  established  any.     Alabama,   Florida,  Georgia,  Soath  Carolina, 
and  Virginia  have  established  theirs  the  present  year,  1872.    Mas- 
sachusetts, Mississippi,  and  Virginia  have  two  each,  which  are  located 
in  dififerent  parts  of  the  State,  and  are  entirely  distinct  in  their  admims- 
tration  and  government;  the  other  States  have  one  each.    The  univer- 
sities of  Georgia  and  Missouri  have  each  established  a  branch  in  another 
pari  of  the  State,  but  these  branches  are  under  the  control  of  the  same 
governing  board,  and  form  a  part  of  one  industrial  institution.    All 
these  industrial  institutions  are  now  opened  and  in  operation,  except 
those  in  the  States  of  Georgia,  (North  Georgia  Agricidtaral  College,) 
Florida,  Indiana,  North  Carolina,  Ohio,  and  Texas.    They  are  attended 
by  more  than  3,000  students,  a  large  portion  of  whom  are  pursuing  agri- 
cultural and  mechanical  studies  under  the  care  and  instruction  of  over 
350  professors.    Some  of  these  colleges  in  the  smaller  States  are  very 
much  embarrassed  for  want  of  means  to  famish  a  sufficient  number  of 
professors  for  conducting  them  profitably  and  successfully.    A  bill  was 
introduced    into  the  United    States  Senate  by  Senator    Morrill,  of 
^"ermont,  iu  December  of  the  current  year,  which,  if  it  should  be- 
come a  law,  as  is  expected,  will  relieve  them  from  the  discouragements 
mder  which  they  are  laboring.    The  bill  proposes  to  give  5OO,(M0  acres 
'*'  land  for  the  further  endowment  of  one  national  college  in  each  State 
-^    '  Territory.    The  land  is  to  be  held  in  custody  by  the  United  States 
iLil  it  is  sold,  and  the  proceeds,  after  deducting  expenses,  are  to  he 
n vested  ii    ^  lited  States  bonds  paying  5  percent.  semi-anunaUy.    The 
^ond?  ^^'^  ^     ^  held  by  the  treasurer  of  the  United  States,  and  the  in- 
"'-'^^     '    J  ui   iisbursed  for  the  benefit  of  each  of  the  colleges  in  the 
• 'ates  and  Territories.    The  minimum  price  of  the  Government 
SV23  per  acre,  and  the  interest  on  the  proceeds  of  these  lands, 
hoy  ar«  ^"  sold,  will  yield  to  each  college  an  annual  inoome  of  at 
.     -  'Koru        ^am  sufdcient  to  put  each  college,  even  in  the  smallest 
oandation.    The  pft)ple  are  becoming  deeply  interested 
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made  to  tbein  by  both  ladies  and  gentlemen,  mention  of  which  will  be 
made  in  the  notices  given  of  the  colleges  in  the  different  States.  A 
summary  of  the  most  important  facts  relating  to  these  colleges  may  be 
found  in  the  statistical  table  at  the  close  of  this  article. 

ALABAMA. 

Agricultural  and  Mechanical  College  of  Akibanm^  at  Auburn^  Eev.  1,  T. 
Tichenor^  D.  i>.,  president — The  land-scrip  granted  to  this  State  by 
Congress,  July  2, 1862,  was  sold  for  $216,000.  The  trustees  of  East 
Alabama  College  proposed  to  the  legislature  to  give  to  the  State  their 
college  buildings  and  fixtures  and  25()  acres  of  land,  amounting  in  all 
to  over  8100,000,  on  condition  that  it  would  locate  the  Agricultural  and 
Mechanical  College  at  Auburn,  in  Lee  County.  The  proposition  was 
accepted,  and  by  an  act  approved  February  26, 1872,  the  college  was 
incorporated  and  located  at  that  place,  and  the  annual  revenue  from  the 
sale  of  the  land-scrip  was  given  for  its  support.  It  amounts  to  $17,000. 
The  name  of  East  Alabama  College  was  changed  to  the  Agricultural 
and  Mechanical  College  of  Alabama.  A  board  of  directors  of  the 
college  was  appointed,  and  on  the  20th  of  March,  1872,  they  elected  a 
faculty  and  adopted  the  courses  of  study  and  the  laws  and  regulations 
for  the  government  of  the  college. 

The  leading  object  of  the  college  is  to  afford  to  students  the  most 
thorough  instruction  which  its  means  will  allow  in  the  branches  of 
learning  pertaining  to  the  industrial  arts,  or  those  which  are  necessary 
to  the  liberal  and  practical  education  of  the  industrial  classes  in  the 
several  pursuits  and  professions  in  life.  For  the  accomplishment  of 
this  object  four  courses  of  study  have  been  prepared :  1.  A  course  for 
all  students,  occupying  three  years j  2.  A  course  in  agriculture;  3.  A 
course  in  civil  and  mining  engineering ;  4.  A  course  in  literature  and 
science.  Each  of  the  last  three  courses  occupies  two  years.  The  first 
course  is  designed  to  furnish  students  a  good  training  for  the  active 
business  concerns  of  life,  and  to  prepare  them  for  entering  ux)on  the 
special  and  higher  courses  which  follow.  The  time,  therefore,  required 
for  students  who  complete  any  one  of  the  higher  courses  will  be  five 
years.  The  institution  was  opened  as  an  agricultural  college,  with  the 
national  endowment,  March  25, 1872.  All  the  students  of  East  Alabama 
College  who  were  sufficiently  advanced  in  their  studies  were  admitted 
to  the  Agricultural  and  Mechanical  College.  By  the  law  of  the  State 
two  students  from  each  county  are  admitted  to  the  college  free  of  charge 
for  tuition.  They  are  nominated  by  the  county  superintendent,  must 
be  at  least  fifteen  years  of  age ;  and,  after  completing  the  three  years' 
course  for  all  students,  are  required  to  pursue  either  the  course  in 
agriculture  or  in  civil  and  mining  engineering.  The  term  of  appoint- 
ment is  for  one  session,  and  is  prolonged  from  session  to  session  upon 
recommendation  of  the  faculty  until  graduation. 

The  college-farm  contains  200  acres  of  excellent  land,  embracing  a 
great  variety  of  soil,  and  admirably  adapted  to  farm-crops,  garden,  and 
orchard.  It  has  not  been  brought  into  a  proper  condition  for  experi- 
mental crops,  but  an  effort  is  making  to  put  it  under  thorough  cultiva- 
tion next  year,  and  employ  it  for  experimental  purposes.  Students  will 
be  required  to  give  attention  to  experiments  on  the  farm  illustrative  of 
the  principles  taught  in  the  lecture-room.  The  college  building  is  nearly 
new,  and  is  claimed  to  be  equal  to  the  best  in  the  country.  The  recita 
tion-rooms  are  large  and  well  constructed,  and  there  are  two  society - 
halls,  each  capable  of  accommodating  one  hundred  persons.    The  chem- 
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ical  aud  pbilosopbical  apparatus  aro  sufficiont  for  the  immcdiato  wants 
of  the  college,  and  tlio  cabinet  of  minerals  is  very  comprelicusive. 

Tlic  number  of  students  in  attendance  since  the  opening  of  the  col- 
lege, witb  tbc  national  endowment,  Marcb  25  of  the  present  year,  to  the 
close  of  tbe  session,  October  30,  is  103.  Thirty-iiiue  of  the  number  am 
pursuing  agi'icultural  and  mecbanical  studies. 

ARKANSAS. 

Arlcansas  Industrial  Universityj  at  Fayettetillej  N'.  P.  Gates,  A.  3L 
president — ^Tbo  embarrassment  which  existed  last  year  in  the  way  of 
obtaining  the  land-scrip  granted  to  this  State  under  act  of  Jaly  2, 1862, 
has  been  removed  by  an  act  of  Congress  approved  December  13, 1S72, 
and  the  scrip  will  be  delivered  as  soon  as  the  necessary  steps  can  be 
taken.  The  university  was  opened  on  the  22d  of  January  of  the  pres- 
ent year,  1872,  and  two  departments,  the  pi^eparatory  and  normal,  aze 
already  in  oi)eration.  The  design  of  the  normal  department  is  to  prepare 
students  for  the  business  of  teaching,  and  all  who  will  enter  into  a 
written  obligation  to  teach  in  the  public  schools^  of  the  8tate|  for  two 
years  after  completing  the  course  of  study  of  three  years,  are  admitted 
free  of  tuition.  All  others  are  charged  $10  per  term.  The  preparatory 
department  is  under  the  supervision  of  the  faculty  of  the  university  asd 
the  normal  department,  and  has  for  its  object  the  preparation  of  students 
for  the  normal  department  of  the  university,  and  for  the  others  as  so(hi 
iis  they  shall  be  put  into  operation.  The  course  of  study  in  this  depart- 
ment occupies  hve  years.  The  Agricultural  and  Mechanical  College  bag 
not  yet  been  opened,  the  delay  having  been  occasioned  in  conseqaenee 
of  not  having  derived  any  income  from  the  national  land-grant,  upon 
which  it  deixmds  for  its  support.  As  the  land  has  now  been  sold,  it  is 
ex])ected  that  this  college  will  be  organized  and  put  into  operation  dur- 
ing 1S73.  The  number  of  professors  and  assistants  in  the  university  is 
eight. 

A  farm  of  IGO  acres  was  purchased  in  the  early  part  of  the  present 
year,  at  an  expense  of  $12,000.  It  is  under  the  csave  of  a  superintend- 
ent who  has  made  a  beginning  in  agriculture,  but  litUe  has  been  done 
on  account  of  a  want  of  means.  The  different  varieties  of  wheat  se&t 
to  the  university  by  the  Department  of  Agricultoro  were  sown  sjkd  Uid 
results  noted.  It  is  intended  to  conduct  the  operations  of  the  farm  on 
a  more  extended  scale  the  next  year,  and  with  sjiecial  ol^ects  in  view  in  its 
culture.  The  funds  of  the  university  aro  not  yet  sufficiently  available 
to  warrant  the  commencement  of  the  erection  of  the  new  haildiogs 
which  it  is  contemplated  to  build  soon.  The  teu)porary  buildingS} 
erected  at  an  expense  of  $5,000,  will  be  occupied  till  better  ones  can  be 
supplied. 

The  number  of  students  in  the  university  during  the  year  1872  is  183^ 
(.)f  these  about  40  or  50  are  intending  to  enter  upon  theagricultuialaDd 
mechanical  course  of  study  when  that  college  is  opened,  and  they  have 
niude  sufficient  preparation.  About  30«have  already  given  some  atten- 
tion to  farm-work.  The  labor  system  thus  far  has  been  voluntary,  and 
students  are  paid  5  to  15  cents  per  hour  for  their  labor,  according  to 
tlieir  ability. 

CALIFORNIA. 

Uniccrsity  of  California,  at  Oakland,  Daniel  C,  Gilman^  A.  M,^preA- 
dent, — The  most  important  change  made  in  this  college  during  the 
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pi^eseut  year  is  the  election  of  Daniel  C.  Gilman,  A.  M.,  president  of  the 
university.  President  Gilman  is  a  gradaate  of  Yale  College,  and  was 
for  several  years  professor  in  the  Sheffield  Scientific  School  of  that 
college.  He  has  spent  some  time  in  Germany  in  the  study  of  science  in 
the  University  of  Berlin.  His  inaagaral  address  was  delivere^l  at  Oak- 
laixl  November  7, 1872,  and  is  replete  witli  practical  observations  on 
the  principles  and  character  of  the  edacation  which  our  republic  de- 
mands. 

Sufficient  time  has  not  yet  elapsed  to  bring  the  university  into  so  com- 
plete an  organization  of  its  different  departments  as  is  contemplated  by 
the  rpgeuts  and  faculty  who  have  it  in  charge.  A  farm  of  about  200 
acres  has  been  provided  for  the  agricultural  department,  \mt  it  has  not 
been  improved,  nor  are  students  instructed  in  agriculture  outside  of  the 
school-room.  The  university  has  eleven  professors  and  three  assistants. 
The  lands  granted  to  the  ^ricultural  college  by  Congress  July  2, 1862, 
have  been  located,  and  are  being  sold  gradually  in  small  quantities,  but 
at  present  the  State  supports  tiie  university  and  college  by  an  annual 
appropriation  of  $72,000.  It  is  in  contemplation  soon  to  remove  the 
university  and  college  from  their  present  location  in  Oakland  to  a  farm 
or  park  five  or  six  miles  north  of  Berkeley. 

COiraECTIOUT. 

Yale  College — Sh^ield  Scientific  ScJiool<,  at  Neic  Haven,  Rev.  Noah 
Porter,  D.  D.,  LL.  J).,  president — ^The  prosperity  of  this  school  is  in- 
creasing. In  1870  an  effort  was  commenced  to  raise,  by  private  dona- 
tion, a  fund  of  a  quarter  of  a  million  of  dollars  for  its  further  endow- 
ment, and,  by  the  indomitable  energy  of  its  officers,  the  sum  desired  has 
been  secured.  With  one  exception,  that  of  Mrs.  Susan  K.  Higgin,  a 
native  of  this  country  and  widow  of  Robert  Higgin,  esq.,  of  Liverpool, 
England,  nearly  the  whole  amount  was  contributed  by  persons  residing 
in  Connecticut  and  New  York.  Mrs.  Higgin,  when  on  a  visit  to  New 
Haven  in  1871,  gave  the  very  liberal  sum  of  £5,000.  from  which  the 
school  has  realized  $28,000.  This  donation  was  made  for  the  endow- 
ment of  a  professorship  in  dynamic  engineering,  which  is  called  the 
Higgin  professorship.  Joseph  E.  Sheffield,  esq.,  of  New  Haven,  from 
whom  the  school  takes  its  name,  has  given  to  it,  at  different  times, 
$250,000,  exclusive  of  a  large  building  which  he  is  now  erecting,  esti- 
mated to  cost  $100,000  besides  the  land  on  which  it  stands.  This  build- 
ing is  located  on  Prospect  street,  north  of  Sheffield  Hall,  also  given  to 
the  school  by  Mr.  Sheffield,  and  worth  $100,000.  It  will  be  used  for 
lecture-rooms,  class-rooms,  and  cabinets,  and  will  be  completed  in  1873. 

Since  the  establishment  of  this  school,  in  1847,  it  has  received  from 
all  sources,  for  buildings,  apparatus,  library,  endowment  of  professor- 
ships, instruction  fund,  subscriptions  to  current  expenses,  prizes,  &c., 
the  sum  of  $475,000,  all  of  which,  except  $135,000  granted  by  Congress 
as  a  national  endowment  fund,  has  been  given  by  appreciative  and  lib- 
eral citizens.  It  is  proposed  tp  boild  a  new  chapel  for  the  college 
and  this  school  as  soon  as  the  committee,  appointed  for  that  purpose, 
shall  be  able  to  adopt  a  suitable  ^Iau.  The  sum  of  $80,000  has  already 
been  secured  for  this  object  A  friend  of  tiie  school  has  offered  to  give 
$10,000  for  the  establishment  of  a  professor's  fund,  on  condition  that 
$50,000  shall  be  raised  before  the  eommencement  of  1873.  Ten  thou- 
sand of  the  remaining  sum  required  have  been  subscribed,  accompanied 
with  a  check  for  half  the  subscription.  Hon.  O.  F.  Winchester,  of  New 
Haven,  has  given,  this  year,  tiiirty-two  acres  of  land  on  Sachem's  Bidge, 
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to  which  six  acres,  previously  given  by  Mrs.  James  A.  Hillhousc  m\ 
her  daiif?hters,  are  added,  and  the  entire  tract  will  bo  divided  into  villa 
lots,  and  sold  to  form  a  fund  for  the  foundation  of  an  observaton*  for 
astronomical  and  physical  researches. 

In  the  report  of  the  department  for  the  last  year  an  account  was  given 
of  the  fossil  specimens  collected  for  the  museum  by  the  Yale  College  ex- 
pedition to  the  Rocky  Mountains,  in  1870.    Another  was  made  during 
the  summer  and  autumn  of  1871,  in  charge  of  Professor  O.  C.  3Iarsh, 
assisted  by  ten  graduates  of  the  college,  by  which  15,000  specimens  of 
fossil  vertebrate  remains  have  been  added,  including  about  75  onde 
scribed  species.    The  specimens  collected  in  the  latter  exi)editi«n  are 
valued  at  840,000,  and  those  of  the  former  are  worth  an  equal  sum.  A 
valuable  series  of  vor  tebr  ated  fossils  from  the  tertiary  formations  of  Oregon 
has  also  been  presented  by  Eev.  Thomas  Condon,  of  Dalles  Citj',  Oregon. 
Among  the  most  noteworthy  additions  made  to  the  museum  since  our 
last  report  is  a  collection  of  fossil  animals  from  the  Tertiary  of  Greece, 
received  in  exchange  from  the  University  of  Athens.    The  museum  has 
received,  the  present  year,  the  largest  accessions  ever  made  in  one 
season. 

As  this  school  has  no  farm,  nothing  has  been  done  in  practical  agri- 
culture or  the  raising  of  stock,  but  the  most  thorough  scientific  instnic- 
tion  is  given,  in  its  different  branches,  by  learned  and  accomplished 
professors.  It  has  14  professors  and  13  assistants:  and  since  it  was 
opened,  in  1847,  2o0  students  have  graduated  in  the  different  courses  of 
study,  a  portion  of  whom  have  engaged  in  agricultural  pursuits.  The 
whole  number  in  the  school  during  the  scholastic  year  1872  is  157;  29 
more  than  in  1871. 

DELAWAEE. 

Delaware  College^  at  NctcarlCy  William  JS.  Purnell^  A.  Jtf.,  president-^ 
There  has  been  a  considerable  increase  in  the  number  of  students  in 
this  college  during  the  present  year,  and  four  instructors  have  been  ad- 
ded to  the  faculty.  The  farm  contains  70  acres,  18  of  which  are  in  grass, 
G  in  orchard,  3  in  pears,  3  in  apples  and  i)eaches,  1  in  vineyard,  8  in 
blackberries,  raspberries,  gooseberries,  and  currants,  and  18  in  truckii\g 
aud  grain  crops.  The  principal  object  had  in  view  in  its  cnltivation  is 
to  illustrate  to  the  students  the  various  processes  pursued  on  the  &nn 
in  the  cultivation  and  production  of  crops.  They  make  excursions 
to  the  lields,  inspect  the  crops,  and  receive  practical  instruction  from 
the  professors  of  agriculture.  The  quantity  of  crops  raised  on  the  farm 
snot given,buttheirvalueisas follows:  Garden  vegetables, $1,200;  com, 
^150 ;  wheat,  $175  5  hay,  8720 ;  orchard,  $300  5  small  firuit«,  $300— total, 
T<3,420. 

.^our  horses  are  kept  on  the  farm  for  work,  twelve  grade  Aldemey 

•isvs,  two  grade  short-horns,  and  three  natives,  all  for  butter  and  milk. 

» yrfthire  cows  are  preferred  by  this  college  for  milk,  Aldemeys  for  bnt- 

•*     ihort-horus  for  beef,  Devons  for  work,  and  for  general  purposes  an 

•   '-ion  of  short-horn  blood  with  Ayrshire  or  Aldemev.    The  system  of 

r     nirsued  in  the  culture  of  com  is  to  spread  barn-yard  manare 

•      ;ieen  sward  after  harvest,  and  break  the  ground  in  the  spring, 

jiK:di\  lime  in  a  caustic  state  on  the  inverted  sod,  and  to  follow  the 

^^^n  with  wheat  and  clover.    Some  experiments  have  been  made 

'.o'  ••  ^  ditt'erent  varieties  of  seeds  and  fertilizers. 

»        imber  o^  students  in  attf'r>/\nr--*p.  during  the  present  academical 


PROGRESS   OF   INDtTSTKIAL   EDDCATIOX.  353 

FLORIDA. 

Florida  State  Agricultural  College. — The  legislature  of  this  State  iueor- 
porated  the  Florida  State  Agricultural  College  February  17, 1872.  By 
the  act  of  incorporation,  a  board  of  directors  was  appointed  who  are 
authorized  to  receive  the  land-scrip  to  which  the  State  is  entitled  uudcr 
the  act  of  Congress  approved  July  2, 1862,  and  to  sell  the  same  wlieu 
bhey  shall  think  most  conducive  to  the  interest  of  the  college.  Ten  per  ceu  t. 
of  the  proceeds  of  the  sales  may  be  used  for  the  purchase  of  an  experi- 
mental farm,  coiitainiEfg  not  less  than  100  acres,  and  the  remainder  shall 
bo  invested  in  stocks  of  the  United  States,  or  of  some  of  tbe  States  of 
the  Union,  bearing  an  annual  interest  of  not  less  than  G  per  cent,  on 
their  par  value,  which  is  to  be  appropriated  to  the  maintenance  of 
the  college.  They  have,  also,  authority  to  locate  the  college,  and  to 
erect  such  buildings  as  they  may  think  necessary  for  its  use,  and  to 
elect  the  faculty  and  fix  their  salaries.  Each  county  is  entitled  to  send 
annually,  or  as  often  as  vacancies  may  occur,  one  student  for  each  mem- 
ber of  Uie  assembly  from  that  county.  The  students  are  to  be  selected 
by  the  boards  of  public  instruction  of  the  several  counties,  from  the 
most  advanced  pupils  in  the  common  and  higher  schools  who  may  pre- 
sent themselves  as  candidates. 

The  college  has  not  yet  been  located,  nor  has  the  land-scrip  been  re- 
ceived from  the  I^ational  Government.  An  effort  has  been  made  to 
obtain  it,  but  in  consequence  of  the  indebtedness  of  the  State  to  tbe 
Indian  trust-ftind,  which  is  committed  to  the  care  of  the  Secretary  of 
the  Interior,  it  has  been  withheld.  An  act,  however,  has  been  passed 
by  Congress,  approved  December  13, 1872,  by  which  the  Secretary  is 
authorized  to  issue  it,  and  it  will  be  delivered  as  soon  as  the  necessary 
arrangements  can  be  made.  Hon.  Charles  Beechor,  superintendent  of 
public  instruction  for  that  State,  is  president  of  the  board  of  directors. 

GEORGIA. 

Univ€}'sity  of  Georgia — Georgia  State  College  of  Agriculture  and  the 
Meclianic  ArtSy  at  A&ensy  Eev.  A.  A.  Lipscomb,  J).  D.,  cliancellor, — ^The 
land-scrip  granted  by  Congress  to  this  State  under  the  act  of  July  2, 
1862,  was  sold  by  the  governor,  January,  1872,  for  $243,000,  agreeably 
to  an  act  of  the  general  assembly  of  the  State  approved  December  12, 
1860,  by  which  he  was  authorized  to  receive  and  sell  the  land-scrip,  to 
invest  the  proceeds,  and  to  direct  the  establishment  and  organization 
of  an  industrial  college,  such  as  was  contemplated  by  the  act  of  Con 
^ress  bestowing  the  national  endowment.  Fifty  thousand  doUafs  ol 
this  sum  were  paid  down,  and  the  remainder  is  to  be  paid  within  eigh- 
teen months  from  the  time  of  the  sale,  or  in  July,  1873.  The  law  refer- 
red to  above  requires  that  the  money,  as  soon  as  paid  in,  shall  be  in- 
vested in  bonds  of  the  State  of  Georgia,  as  a  perpetual  fund,  bearing  7 
per  cent,  interest,  which  is  to  be  appropriated  to  the  support  of  the  col- 
lege. A  change,  however,  has  since  been  made  in  the  disposition  of 
the  proceeds  of  the  land-scrip,  by  which  a  part  of  the  income  is  to  be 
given  for  the  support  of  the  *'  North  Georgia  Agricultural  College/' 
The  $50,000  already  paid  have  been  invested  by  the  governor  as  directed, 
and  the  remainder  will  be  as  soon  as  it  is  received.  The  tnisteos  o! 
the  University  of  Georgia,  acting  under  the  authority  of  the^ovornoi , 
established  the  ^'Georgia  State  College  of  Agriculture  and  the  IMerhaTiic 
Arts,-^  March  30, 1872,  as  a  department  of  that  university,  and  it  was 
organized  and  went  into  operation  on  the  1st  day  of  May  following. 

23  A 
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The  administrative  details  of  the  college,  such  as  concerns  its  discipiii:- 
and  schedule  of  study,  are  intrusted  to  the  chancellor  of  the  university, 
but  the  special  oversight  of  the  instruction  is  delegated  to  the  presideui 
of  the  college,  under  the  direction  of  the  chancellor.  A  number  nf 
students  equal  to  the  number  of  senators  and  representatives  in  the 
general  assembly  is  to  be  appointed  by  the  State,  and  edaeated  t'reeol 
(iharge  for  tuition  from  the  income  of  the  national  endowment  fund. 
Besides  this  fund  the  college  has  another,  of  $120,000,  derived  Irom 
other  sources,  from  which  it  receives  an  aunnal  income  of  $9,200.  1: 
has  at  present  no  experimental  farm,  but  will  purchase  one  in  a  feir 
months. 

For  admission  to  the  agricultural  course  of  study  students  mnsi  be 
sixteen  years  of  age,  and  well  versed  in  geography,  arithmetic,  and  the 
English  language.  Instruction  in  practical  agricnlture  on  the  £euin  will 
be  ina<le  a  prominent  feature  in  this  course.  A  large  quantity  of  excel- 
lent apparatus  has  been  recently  purchased  for  a  working  chemicd 
laboratory,  and  every  student  in  the  college  will  be  required  to  do  ac^ 
work  in  chemical  manipulations.  Students  in  applied  chemistry  will  be 
required  to  work  in  the  laboratory,  during  the  la«t  year  of  their  coaise, 
five  hours  daily  for  six  days  in  the  week. 

The  faculty  of  the  college  consists  of  William  LeRoy  Bronn,  A.3(^ 
president  and  professor  in  natural  philosophy ;  L.  H.  Charbonnier,  A 
M.,  professor  of  engineering;  Williams  Rutherford,  A.M.,  profeascvof 
mathematics;  C.  P.  Willcox,  A.  M.,  professor  of  modern  languages;  E 
C.  White,  B.  Sc,  i).  E.,  ]\L  E.,  professor  of  chemistry  and  geology;  P. 
A.  Lipscomb,  A.  31.,  professor  of  English  and  English  literature;  Chariei 
Morris,  A.  M.,  professor  of  history ;  E.  M.  Pendleton,  M.  D.,  profefiflor 
of  agriculture  and  horticulture ;  Samuel  Bamett,  jr.,  A.  B.,  instructor  in 
mathematics;  Edward  Hunter.  C.  E.,  instructor  in  applied  mathematics 
and  mechanical  drawing;  L.  II.  Charbonnier,  instructor  in  militaiy 
tactics. 

The  courses  of  study  are  six,  as  follows : 

Course  in  AGRicuLTUi2E.—J'/>-^^y6*ar.— Algebra;  geometry;  English 
and  English  literature;  linear  drawing;  book-keeping;  history.  Seami 
year, — Trigonometry;  mensuration;  surveying  and  leveling,  with^ae- 
tical  exercises  in  land  and  topographical  surveying :  geometrical  Raw- 
ing; descriptive  geometry ;  rhetoric  and  English  literatore;  I^rendi; 
elements  of  chemistry,  including  chemical  physics,  notation  and  nomea- 
clature,  theory  and  laws  of  chemical  combination,  the  elements  non* 
nietalli(;  and  metallic,  and  their  more  important  compounds  and  organic 
chemistry;  laboratory  practice,  including  chemical  manipulations  and 
blowpipe  analysis;   mechanics  of  solids,  liquids,  and  gases;  physics. 


i[)osition  of  the  plant  and  the  laws  regulating 
growth;  the  physical  and  chemical  properties  of  the  soil;  the  com- 
l)osition  and  use  of  crude  and  manipulated  fertilizers;  agricnlture, its 
principles,  its  methods,  and  its  products;  the  preparation  of  manoies 
and  composts;  laboratory  practice,  including  qualitative  analysis  and 
quant  i tative  analysis  of  fertilizers ;  rural  engineering,  or  mechanical  and 
g(iomoUical  principles  applied  to  agricultural  machines,  to  irrigation, to 
road-niakiug  and  draining;  the  law  titles,  contracts  and  acooonts; 
mechanical  and  architectural  drawing ;  botany;  physiology,  vegetaUd 
and  animal;  mineralogy  and  geology;  French;  architeoturey  inelnding 
princi[)I(>s  of  framing  and  building  materials;  meteorology;  physiciu 
geography. 
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2.  Course  in  civil  JiNOiNEERiNa.— To  bo  admitted  to  thi^  course 
the  student  must  be  prepared  to  enter  upon  the  studies  of  the  junior 
class  of  the  university  schools,  and  in  mathematics  to  begin  calculus. 
Junior  year. — Analytical  geometry;  geometrical  drawing;  plan  drawing, 
tinting,  and  lettering ;  chain  surveying ;  mechanics  of  solids,  liquids, 
and  gases ;  physics,  including  heat,  light,  electricity,  and  magnetism ; 
meteorology,  French,  railroad  surveying,  differential  and  integral  calcu- 
lus; topographical  drawing;  chemistry;  descriptive  geometry  and  ap- 
plication ;  shades  and  sht^iows;  English  and  English  literature.  Senior 
year. — Stone-cutting ;  theory  of  perspective ;  strength  of  materials ;  in- 
dustrial chemistry;  laboratory  practice,  blowpipe  analysis;  analytical 
mechanics ;  astronomy,  methods  of  determining  time,  latitude,  and 
longitude;  theory  of  stability  of  retaining-walls,  arches,  frames;  bridge 
construction;  roads;  railways;  canals;  graphics  of  stone-cutting; 
architectural  drawing ;  machine  drawing ;  mineralogy ;  geology. 

3.  Course  in  mechanical  ENaiNEERiNa. — ^The  requirements  for 
admission  to  this  course  and  also  the  studies  of  the  junior  year  are  the 
same  as  those  for  the  junior  year  in  the  course  in  civil  engineering. 
Senior  year. — Differential  and  integral  calculus ;  theory  of  strength  of 
materials;  theory  of  framing;  pattern -making;  molding  in  sand; 
machine-shop  practice;  drawings  of  machinery;  general  principles  of 
machinery ;  estimation  of  the  strength  of  structures  of  wood,^  stone, 
and  iron;  analytical  mechanics;  thermo- dynamics;  machines  and 
motors;  industrial  chemistry' ;  laboratory  practice ;  building  materials; 
mineralogy';  geology. 

4.  Course  in  mining  engineering. — ^This  course  embraces  all  the 
subjects  required  in  the  course  of  civil  engineering,  and  also  a  complete 
laboratory  course  in  qualitative  and  quantitative  analysis,  with  special 
reference  to  the  determination  of  minerals,  ores,  metals,  and  alloys ;  as- 
saying of  ores ;  metallurgy  and  metallurgic  processes ;  the  useful  min- 
erals, modes  of  occurrence,  prospecting,  boring,  blasting;  methods  of 
mining,  ventilation,  lighting,  dressing,  and  concentration  of  ores. 

5.  Course  ui  building  and  architecture. — ^This  is  a  i)artial 
course  in  the  department  of  engineering,  and  includes  the  studies  of 
the  junior  year  in  the  course  in  civil  engineering,  omitting  a  part  of  the 
higher  mathematics ;  and,  in  addition,  special  attention  to  architectural 
drawing ;  structures  of  wood,  stone,  and  iron ;  foundations,  walls,  arches, 
trusses,  and  roofe ;  the  application  of  descriptive  geometry  to  masonry 
and  carpentry;  strength  of  materials;  ventilation;  warming;  acous- 
tics ;  building  materials^  woods,  stones,  mortars,  cements,  and  paints. 

6.  Course  in  applied  chemistry. — First  year. — Algebra:  geom- 
etry; English  and  English  literature;  linear  drawing;  French.  Sec- 
ond year. — General  chemistry ;  laboratory  practice,  including  chemical 
manipulations,  blowpipe  analysis,  and  qualitative  analysis ;  mechanics 
of  solids,  liquids,  and  gases ;  physics,  including  light,  heat,  electricity, 
and  magnetism ;  meteorology ;  elements  of  astronomy ;  English  and 
English  literature ;  French ;  German.  Third  year. — Industrial  chemis- 
try, including  mining  and  metallurgy ;  metallurgic  processes  for  the  ex- 
traction of  the  useful  metals ;  the  manufacture  of  important  commer- 
cial chemicals,  acids,  salts,  and  fertilizers ;  the  manufacture  of  glass 
and  porcelain ;  agricultural  chemistry ;  the  composition  and  use  of  crude 
and  manipulated  fertilizers ;  the  manufacture  of  cane  and  beet  sugar; 
of  alcohol,  wine,  beer,  and  vinegar:  bleaching,  dyeing,  calico-printing; 
tanning;  gunpowder  and  other  explosives;  soap  and  candles;  gas  and 
illuminating-oils;  printing;  photography;  laboratory  practice,  quantita- 
tive analysis,  gravimetric  and  volumetric;  analysis  of  soils,  fertilizers, 
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blood,  urine,  metals,  and  ores;  mineralogy;  geology;  rhetoric;  French; 
German. 

The  annual  college  session  is  divided  into  two  terms  with  trro  vaca- 
tions. The  first  term  extends  from  the  15th  of  September  to  the  loth 
of  December ;  the  second  from  the  15th  of  January  to  the  first  Wed- 
nesday in  August,  which  is  commencement-day.  Taition  for  all  stu- 
dents, except  State  beneficiaries,  $100  for  the  entire  session.  Board  in 
college-dormitories,  $12.50  per  month ;  in  private  houses,  $10  to  8-5. 

North  Georgia  Agricultural  College^  at  Dahlanegaj  Rev.  A.  A.  Lipscomb, 
jD.  D.J  chancellor. — ^This  college  is  pleasantly  located  in  Lumpkin  Conntj! 
in  the  northeastern  part  of  the  State,  about  seventy  miles  from  Atlantai 
the  capital.  It  was  incorporated  under  the  laws  of  Georgia  on  the  loth 
day  of  April,  1871.  Congress,  by  an  act  approved  the  20th  of  April, 
1871,  donated  to  the  trustees  of  this  college  the  building  formerly  known 
as  the  United  States  Branch  Mint  at  Dahlonega,  for  the  purposes  of 
education  exclusively,  under  the  provisions  of  the  act  of  Congress,  ap- 
proved July  2, 1862,  for  the  endowment  of  agricultoral  colleges.  Soon 
after  the  act  of  Congress  donating  this  building  and  the  ten  acres  of 
ground  on  which  it  is  situated  was  passed,  the  Government  made  a  deed 
of  the  property  to  the  college.  The  building  is  a  stately  brick  edifice  in 
a  fine  state  of  preservation,  and,  with  the  real  estate  connected  with  it. 
cost  the  Government  in  1835  over  870,000.  It  contains  twenty-seven 
spacious  rooms,  and  is  sufficiently  large  to  accommodate  about  four  hun- 
dred students.  It  has  lately  been  repaired,  and  was  opened  for  the 
reception  of  students  on  the  1st  day  of  January,  1873. 

By  an  arrangement  made  in  November,  1872,  with  the  trustees  of  the 
University  of  Georgia,  who  received  the  proceeds  of  the  land-scrip 
donated  by  Congress  to  this  State,  the  North  Georgia  Agricultural  Col- 
lege now  forms  a  branch  of  the  Georgia  State  College  of  Agricultare 
and  the  Mechanic  Arts,  at  Athens,  sixty-five  miles  distant.  At  present 
this  institution  receives  but  $2,000  per  annum  from  the  interest  derived 
from  thesales  of  the  land-scrip.  To  this  sum  may  bo  added  the  donation  of 
$300  which  is  to  be  received  sinnually  from  the  trustees  of  the  Peabody 
educational  fund. 

In  addition  to  the  agricultural  and  mechanical  department  there  is  a 
preparatory  department,  to  fit  students  for  entering  upon  the  hi^er 
courses  of  study.  The  gentlemen  selected  to  take  charge  of  these  depart- 
ments  are  experienced  educators.  Hon.  David  W.  Lewis,  the  presidents 
is  a  graduate  of  the  University  of  Georgia,  and  was  for  several  years 
secretary  of  the  State  Agricultural  Society.  Professor  Henry  Perry  is 
a  graduate  of  Emory  College,  and  also  of  a  normal  school,  and  was  cm- 
ployed  ,  previous  to  his  acceptance  of  a  position  in  this  coUege,  as  a  teacher 
in  the  city  schools  of  Savannah,  in  this  State.  Owing  to  the  smallness 
of  the  endowment,  and  the  admission  of  students  without  charge  for 
tuition,  only  a  small  entrance-fee  being  demanded  for  repairs  of  the 
college  building  and  premises,  it  is  proposed  that  a  number  of  young  gen- 
tlemen and  young  ladies,  who  havo  heretofore  been  teaching  for  a  Eve- 
lihood,  and  who  have  determined  to  enter  the  normal  department,  shall 
bo  employed,  under  the  supervision  of  the  president,  to  take  charge  of 
the  pupils  in  the  preparatory  department.  These  teachers  are  to  receive 
a  compensation  which  will  enable  them  to  complete  a  thorough  course 
of  instruction,  thus  benefiting  themselves  and  at  the  same  time  the  pupils 
of  the  preparatory  department.  Both  sexes  will  here  receive  the  same 
educational  advantages.  Already  about  fifty  girls  and  young  ladies 
have  procured  certificates  of  admission,  and  the  trustees  expect  at  least 
one  hundred  and  twenty  students  on  the  first  week  of  the  session.    Ihe 
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two.  Boxes  will  bavo  separate  rooms  for  study  and  separate  grounds,  but 
they  will  recite  together. 

Hon.  "William  P.  Price,  the  present  member  of  Congress  from  the 
Dahlouega  district,  is  president  of  the  board  of  trustees,  and  it  was 
largely  through  his  influence  that  Congress  made  the  generous  donation 
of  the  building  and  grounds  for  the  purposes  of  an  agricultural  college. 
It  is  proposed  to  add  to  the  property  given  by  the  National  Government 
a  farm  of  about  70  acres  near  the  college,  which  will  make  the  real 
estate  belonging  to  the  institution  worth  about  $2,500.  Board,  with 
good  accommodations,  can  be  obtained  for  $7  to  $10  per  month. 

ILLINOIS. 

Illuwis  Industrial  University^  at  Urhana^  John  M.  Oregory^  LL.  D,, 
regent — ^This  university  owns  two  farms — one  of  213  acres,  called  the 
experimental  farm,  on  which  the  university  buildings  stand;  and  the 
Dther  of  410  acres,  called  the  model  farm,  located  about  a  mile  from  the 
[idhrersity.  Ten  acres  of  the  experimental  farm  are  occupied  by  the 
university  grounds,  15  by  the  arboretum,  53  by  the  horticultural 
grounds,  55  by  the  experimental  apple-orchard,  20  by  forest-plantations, 
]>nd  60  are  devoted  to  field-experiments.  Of  the  model  farm,  154  acres 
ire  cultivated  with  plowed  crops,  14  are  devoted  to  orchard,  and  242  to 
mowing  and  pasture.  The  object  had  in  view  in  the  cultivation  of  the 
3xperimental  farm  is  to  afford  students  an  opportunity  for  experimenta- 
Aon  and  receiving  instruction  in  the  production  and  improvement  of 

Ticultural  and  horticultural  productions.  Nearly  all  the  labor  per- 
ormed  on  this  farm  in  the  fleld-experiments  and  in  the  different 
^ranches  of  the  horticultural  department  is  done  by  them.  An  effort 
las  been  made  to  carry  out  the  design  of  illustrating  the  teaching 
^ven  in  the  class-room  by  practical  labor  in  the  field,  garden,  and 
)rchard.  Some  difficulty  has  been  encountered,  partly  on  account  of 
:he  feeling  on  the  part  of  the  students  that  the  time  occupied  in  this 
3xercise  might  bo  more  profitably  devoted  to  theoretical  study,  and 
)artly  fropi  the  difficulty  of  providing  illustrative  labor  for  a  large 
lumber.  Something,  however,  has  been  accomplished  in  this  direction. 
Che  professor  of  botany  and  horticulture  requires  his  class  in  horticul- 
ture to  graft,  set  out,  and  take  care  of  1,000  apple-grafts  each,  annually. 
The  faculties  for  furnishing  illustrations  in  agriculture  and  horticulture 
ire  enlarging  in  consequence  of  the  increasing  care  required  in  cultivat- 
ng  and  pruning  the  exx)erimental  orchards,  in  the  care  of  green-houses, 
n  which  the  female  students  are  employed  to  considerable  extent.  It  is 
expected  that  in  a  short  time  plans  will  be  so  matured  that  all  the  objects 
contemplated  in  the  purchase  of  the  farm  will  be  fully  realized.  The 
nodel  farm  is  cultivated  mostly  by  hired  labor^  and  with  the'  object  of 
:>resenting  to  the  students  a  model  farm  for  imitation  in  the  successful 
mltivation  of  crops  for  profit  and  for  the  raising  and  improvement  of 
jtock.  They  occupy  only  a  small  portion  of  their  time  in  labor  on  this 
arm,  and  receive  instruction  in  farm-work  and  the  breeding  and  rear- 
ng  of  animals. 

Sufficient  time  has  not  elapsed  to  enable  the  university  to  test  fully 
my  system  of  agriculture  adapted  to  its  particular  locality.  One  fact, 
lowever,  has  been  observed,  that  very  shallow  and  often  no  breaking 
ip  of  the  ground  in  the  spring  is  necessary  for  good  crops.  One  plot , 
las  been  cultivated  with  corn  for  four  years  in  succession  without  any 
)reparatlon  of  the  ground  except  the  use  of  the  harrow  or  cultivator, 
md  has  yielded  a  good  crop  each  year.    This  appears  to  result  from  the 
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peculiar  soil  of  the  locality,  wliicb  is  a  loose,  friable,  and  apparently 
rather  crude  vegetable  mold,  the  deep  plowing  of  which  brings  np  a 
soil  not  so  congenial  to  plant-growth  on  accoant  of  its  chemical  or  per- 
haps mechanical  coudition.  These  are  facts,  however,  which  go  to  shoT 
that  deep  plowing  here,  as  well  as  elsewhere,  has  been  attended  \nth 
profitable  results ;  and  in  some  experiments,  now  making  on  land  tiat 
has  been  cultivated  for  twenty  years  without  manure,  it  is  fonndthatin 
appearance  the  deeply  plowed  plots  will  give  the  heaviest  crops.  Com 
mon  stable-manure  has  been  applied  on  the  model  farm  to  the  potato- 
crop  with  injurious  results,  in  consequence  of  grubs  breeding  in  the 
manure.  When  applied  to  corn-land  in  the  fall  previous  to  planting  in 
the  spring,  at  the  rate  of  twenty  loads  to  an  acre,  the  yield  has  been 
increased  ten  bushels ;  and  when  applied  as  a  top-dressing  to  grass 
land,  at  the  rate  of  thirty  loads  to  an  acre,  the  hay-crop  has  been 
doubled.  Salt  sown  on  wheat,  at  the  rate  of  one  barrel  to  three  acres, 
had  no  a])parent  effect  on  the  crop. 

Experiments  have  been  made  during  the  present  year,  1872,  in  com- 
paring five  varieties  of  broom-corn,  to  the  extent  of  one  acre  of  each,  each 
quarter-acre  being  planted  with  a  different  amount  of  seed,  so  as  to  de- 
termine the  best  quantity  as  well  as  the  best  variety  of  seed ;  in  the 
continuous  or  frequent  culture  of  crops  as  compared"  with  the  ordujarr 
culture;  in^  the  growing  of  root-crops,  one  acre  each  of  rata-bagas, 
sugar-beets  from  various  sources,  carrots,  and  parsnips ;  with  corn  in 
hills  as  compared  with  corn  in  drills,  with  the  cross-experiment  of  plant- 
ing at  the  distance  of  3,  3 J,  4,  4.},  and  5  feet ;  with  com  grown  on  un- 
plowed  land  as  compared  with  that  grown  on  land  plowed  to  a  depth  of 
3,  5,  7,  0,  and  11  inches  subsoiled,  and  11  inches  trenched ;  with  thirty- 
live  varieties  of  Hint,  white,  yellow,  calico,  and  red  corn ;  with  seventy^ 
five  varieties  of  potatoes  j  with  varieties-of  grain  from  the  DepartmeDt 
of  Agriculture ;  with  varieties  of  tomatoes  and  cabbages ;  with  potatoes 
variously  planted,  as  with  small,  large,  cut,  and  uncut  tubers ;  with  w- 
rieties  of  grasses  and  clovers;  and  a  commencement  has  been  made 
upon  the  repetition  of  some  Bavarian  experiments  in  rotation  of  crops. 
Besides  these  annual  field-experiments,  the  experimental  orchwi  is 
carefully  observed  as  to  facts  in  relation  to  the  leafing,  blooming,  and 
ripening  of  varieties,  to  diseases,  insects,  &c. ;  and  vineyards  and  plan- 
tatioiis  of  small  fruits  are  being  made  ready  with  a  like  interest. 

On  the  model  farm,  75  acres  have  been  planted  with  com,  yielding  75 
bushels  per  acre;  CO  acres  were  sown  with  oats,  which  were  destroyed 
by  the  army-worm ;  0  acres  with  rye,  yielding  10  to  18  bnshels  per  acre; 
10  acres  with  spring-wheat;  100  acres  meadow;  and  14  acres  of  orchard, 
yielding  about  1,000  bushels  of  apples. 

There  are  kept  on  this  farm  a  thorough-bred  bull  and  cow  or  heifer  of 
each  of  the  following  breeds:  Shorthorn,  Devon,  Hereford,  Ayrshire, 
and  Jersey  cattle,  for  the  purpose  of  illustration  of  the  lectures,  and  of 
animal  husbandrv,  and  also  with  the  hope  of  making  them  profitable  in 
the  dissemination  of  iniproved  breeds.  There  are  also  kept  the  Berk- 
shire and  Essex  breeds  of  swine,  and  the  Southdown  sheep.  Other 
breeds  of  all  these  animals,  as  well  as  of  horses,  will  bo  added.  To  con- 
sumo  the  crops  o!i  this  form  grade-cattle  are  bought,  and  swine  not  of 
imre  blood  are  raised. 

Of  tlie  cattle  kept  on  the  model  and  experimental  farms  and  raised  in 
tb(^  State,  the  shorthorns  arc  considered  by  breeders  to  be  the  most 
])roGtable,  and  iai'  outnumber  all  other  breeds  of  pure-blooded  animals. 
They  are  not  so  much  esteemed  by  common  farmers,  being  too  artifidal, 


PROGRESS   OF  INDUSTRIAL   EDUCATIO.M.  o50 

and  not  adapted  to  rough  life  and  short  feed.  Tlie  Herefords  are  more 
hardy  an^  by  some  preferred.  The  Devons,  in  quality  of  beef  and  milk, 
are  superior  to  the  shorthorns,  and  endure  heat  and  cold  and  rough 
treatm^t  better  than  any  other  breed.  The  Jerseys,  as  butter-cows 
par  excellence^  are  coming  into  favor  in  the  suburbs  of  the  cities  and 
other  places  where  the  finest  quality  of  butter  will  command  a  high 
price.  The  Ayrshires  have  thus  far  made  slower  advances  than  the 
other  breeds.  The  Percheron  horse,  of  the  small  or  medium  size,  com- 
bining considerable  weight  with  the  clean  limbs  and  action  of  the 
smaller  horse,  seems  to  l^  the  most  desirable  breed  for  farm  purposes, 
and  is  prel'erred  by  farmers  to  the  heavier  varieties  which  are  so  often 
imported  by  dealers  and  exhibited  at  fairs.  The  Berkshire  breed  of 
swine  is  preferred,  although  the  Poland  China  or  Magie  is  liked  very 
much  by  many  farmers.  The  Chester  whites  give  good  satisfaction, 
and  are  much  grown.  Coarse- wooled  sheep  have  the  preference  at  pres- 
ent, the  Cotswold  standing  first. 

The  number  of  students  in  the  university  for  the  collegiate  year 
1872,  is  381,  of  whom  328  are  males  and  53  females,  distributed  as  fol- 
lows: Agricultural  course,  68;  architecture,  4 ;  chemical,  14;  civil  en- 
gineering, 45 ;  commercial,  4 :  elective,  84;  horticultaral,  11 :  literature 
and  science,  44;  mechanical  engineering,  33;  military,  15;  mining 
engineering,  3;  natural  science,  1;  unassigued,  45. 

INDIANA. 

Purdue  University — AgriexiUural  College  at  La  Fayette,  John  Purdue^ 
president  of  the  trustees. — This  college  has  not  yet  been  opened  for  the 
reception  of  students,  nor  has  the  board  of  instruction  been  appointed. 
The  buildings  are  in  course  of  construction,  and  will  soon  be  completed. 
It  has  a  farm,  which  has  recently  been  increased  to  184  acres,  and  is 
valued  at  $60,000.  Nearly  the  whole  is  in  gravss  the  present  year,  only 
a  small  part  having  been  cultivated.  No  experiments  have  been  made 
as  yet,  but  it  is  the  design  of  the  trustees  to  employ  the  farm  for  experi- 
mental purposes  and  instruction  of  the  students  in  practical  agriculture 
as  soon  as  the  college  shall  be  fully  organized  and  put  in  operation. 
The  fund  derived  from  the  national  land  grant  is  constantly  increasing, 
being  invested  in  United  States  5-20  bonds,  bearing  6  per  cent,  interest 
in  gold,  which  is  paid  semi-annually  and  added  to  the  principal. 

IOWA. 

Iowa  State  Agricultural  College^  at  Ames,  A,  S.  Welch,  LL.  2>.,  presi 
dent, — One  hundred  and  sixty  acres  of  the  large  farm  belonging  to  this 
college  are  cultivated  with  plowed  crops,  20  are  devoted  to  orchard  and 
nursery,  15  to  garden  and  small  fruits,  125  to  ornamental  grounds,  250 
to  pasture  and  mowing,  and  300  are  covered  with  timber.  The  object 
in  the  purchase  of  the  farm  was  to  supply  the  means  of  instruct- 
ing the  students  of  the  college  in  the  various  operations  of  skilled 
farming,  of  conducting  such  experiments  as  will  develop  facts  and  prin- 
ciples in  the  diflferent  branches  of  husbandry,  and  of  furnishing  employ- 
ment for  students  who  desire  it,  by  which  \liey  may  be  able  to  pay  a 
portion  of  their  college  expenses.  The  plan  adopted  for  imparting  in- 
struction is  for  the  teacher  to  supervise,  in  j^erson,  the  various  opera- 
tions carried  on  by  them  in  the  field,  the  garden,  and  work-shop;  and 
to  make  observations  and  suggestions  while  the  work  is  going  on. 
Lectures  are  also  given  in  the  barns  and  stables  on  the  various  animals 
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whicli  arc  i)reseuled  for  auatotiiical  inspection  or  the  ctire  of  dbseaiie::. 
About  oiic-tbird  of  the  work  ou  tho  farm  and  two-thirds  in  tho  orchard 
ciiid  garden  liavo  been  performed  by  them  this  year. 

There  have  been  raised  on  the  farm  tho  present  season  402  bnshdsof 
Italian,  AVhite  Michigan,  Fife,  and  Lancaster  Bed  wheat;  1^150  of  Sur- 
prise barley,  and  Norway  oats;  658  of  white  ryej  5,949  of  yellow  dent 
corn ;  735  of  yellow  and  red  mangolds,  short-leaf  turnips^  long  orange 
and  Belgian  carrots ;  052  of  Early  Eoso  and  Peach-blow  potatoes;  and  j 
117  tons  of  wild,  timothy,  clover,  and  blac-grass  hay. 

The  system  of  farming  adopted  has  been  to  plow  wild  prairie  deeply 
in  the  S])riug  and  plant  with  com,  which,  with  good  cultivation,  often 
yields  GO  bushels  per  acre.  Old  gronnd  is  top-dressed  in  the  fall  smd 
winter  with  coarse  or  line  manure,  and  mowed  two  or  three  years:  theo 
])lowed  deep  in  the  fall,  planted  in  the  spring  with  com^  and  foUowtd 
\vith  grain ;  the  next  spring,  as  soon  as  the  crop  is  removed,  plowed  and 
sown  with  rye  or  fall-wheat,  four  quarts  of  timothy  seed  being  used  to 
an  a<;re,  and  the  same  quantity  of  clover  in  early  spring.  Experiments 
have  been  made  with  fall  and  spring  wheat,  corn,  potatoes,  grass,  fruits, 
deciduous  and  evergreen  trees,  feeding  swine,  and  in  breeding  nearly 
all  domestic  animals.  There  are  kept  on  the  farm  16  short-horn  catSe, 
2  Devons,  5  Ayrshues,  3  Jerseys,  42  gmdes,  and  13  natives,  makinga 
total  of  81 ;  15*  horses  of  common  breed ;  48  swine,  comi>osed  of  Be±- 
shires,  Poland  Chinas,  and  Chestervilles ;  and  07  sheei>  of  the  Spanish 
merino,  Southdown,  and  Cotswold  breeds.  The  whole  number  of  ani- 
mals is  211.  The  principal  object  lor  which  these  aro^kept  is  for  practi- 
cal experimentK  in  testing  and  improving  breeds  and  furnishing  to  the 
I'armers  of  the  State  animals  of  superior  qualities.  This  college  prefers, 
for  the  State  of  Iowa,  the  shorthorn  cattle,  Berkshu-e  and  Poland 
China  swine ;  Spanish  merino  she^p  for  large  flocks,  tho  Cotswold  fiff 
small ;  the  rcrcherou  stallion  for  crossing  with  large  mares,  and 
thoroughbred  for  roadsters. 

The  fust  class  that  has  completed  the  four  years'  course  in  this  col- 
lego  graduated  this  ye^r,  1872.  It  containe<l  20  members,  17  of  whom 
took  the  agricultural,  8  the  mechanical,  and  1  the  ladies'  course.  The 
whole  number  of  stiulents  during  the  collegiate  year  1872  is- 265,  being 
45  more  than  last  year. 

KANSAS.     • 

KaHiia.s  ^inle  AgricultiwaL  CoUc[/c,  at  ManhaUaUj  liev.  Joseph  Deniion^ 

J).  !>.,  iirmdcnU — No  essential  changxjs  have  been  made  in  this  coUe^ 

unce  our  last  report.    The  number  of  students  has  increased.    Special 

^^.tention  is  given  to  the  operations  of  the  farm  and  to  horticiiltOTe. 

ine  hundred  acres  of  the  farm  are  cultivated  with  plowed  crops;  95  are 

>voted  to  mowing,  and  05  to  orchard.    The  objectd  kept  in  view  in  the 

>i  tivation  of  the  farm  have  been  to  allbrd  to  the  students  of  the  college 

^"^^ilities  for  practice  and  instruction  in  practical  agriculture;  fbjrjexperi- 

•  "Xts  in  soils  and  manures,  and  in  the  methods  of  cultivating  diffiueent 

-)s;  for  acquiring  skill  in  the  use  of  fai'm-implcmentsj  for  learning 

iim»»ent  methods  of  improving  breeds  of  domestic  anunals;  andfiyr 

,    »ie  adaptability  of  different  varieties  of  cultivated  plants  to  tito 

-  ^    1  Kansas.    All  these  objects  have  been  attended  to  during  the 

son  son,  excep*"  the  imi)rovement  of  domestic  animals,  none  of 

,f,  v-osepi    fept  for  this  purpose.    It  is  expected,  however, 

•nri,    ,;  fk..     ./-iioore  will  warrant  further  purchases  dining 
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rotatiou  of  crops,  deop  plowiug,  beavy  manuring,  tborougb  pulverization 
of  the  isoil  before  planting  and  sowing,  rolling,  and  in  hoed  crops  shallow- 
but  constant  cultivation  for  the  purpose  of  keeping  the  ground'clear  of 
weeds  and  admitting  air  and  moisture. 

Experiments  have  been  made  in  the  use  of  stable  manures,  lime, 
plaster,  and  ashes ;  in  subsoiling ;  effects  of  rolling ;  methods  of  plant- 
ing oats,  as  by  sowing  broadcast,  plowing  in,  and  drilling;  in  seed-corn 
taken  from  the  but,  top,  and  center  of  the  ears ;  in  testing  the  adapta- 
bility of  seeds  received  from  the  Department  of  Agriculture  and  other 
sources  to  the  climate  of  Kansas ;  and  in  the  effect  of  summer  fallows 
on  wheat  sown  this  fall,  the  results  of  which  will  appear  next  year. 
There  have  been  raised  on  the  farm  this  year  2,450  bushels  of  com  on 
35  acres,  averaging  70  bushels  per  acre ;  1,500  bushels  of  oats  on  30 
acres,  averaging  50  bushels  'per  acre ;  120  bushels  of  rye  on  6  acres, 
averaging  20  bushels  per  acre ;  300  bushels  of  beets  and  mangolds ;  500 
bushels  of  potatoes ;  30  tons  of  Hungarian  hay  on  13  acres ;  3  tons  of 
clover  and  timothy  on  3  acres ;  15  tons  of  prairie  hay  on  15  acres.  Over 
90  bushels  of  corn,  averaging  72  pounds  j)ev  bushel,  were  raised  from 
one  acre.  Trial  plots  of  oats  produced  33  to  62  bushels  per  acre.  Two- 
fifths  of  the  w^ork  done  on  the  farm  and  four-fifths  in  the  horticultural 
department  have  been  performed  by  the  students,  laboring  two  hours 
daily,  under  the  direction  of  the  sui)erintendent  of  the  farm  and  the  de- 
partment of  horticulture  and  the  foreman  of  the  laboring  corps.  To 
further  facilitate  the  instruction  of  the  students,  frequent  botanical, 
geologic^,  and  entomological  excursions  have  been  made  to  different 
localities  in  company  with  the  professor  of  the  natural  sciences. 

The  number  of  students  in  attendance  during  the  collegiate  year  1872 
is  200.  Since  the  opening  of  the  college  13  students  have  graduated, 
nearly  all  of  whom  were  farmers  or  the  children  of  farmers. 

KENTUCKY. 

Kentucky  UnitcrsiUj — Afjncxdtural  and  Mechanical  College^  at  Lexing- 
ton,  John  B.  BmcmaUj  A.  Jf.,  regent — ^A  change  has  been  made  during 
the  present  year  in  the  faculty  of  the  Agricultural  and  Mechanical  Col- 
lege, by  which  S.  M.  Swingent  and  H.  S.  Williams  take  the  places  of 
C.  Hale  Tebbetts  and  T.  V.  Munson  respectively.  One  hundred  and 
twenty  acres  of  the  farm  are  devoted  to  plowed  crops,  200  to  mowing, 
and  5  to  orchard.  ^Nineteen- twentieths  of  the  labor  performed  on  the  farm 
has  been  done  by  the  students,  for  which  they  have  received  pay.  In- 
struction has  been  given  to  them  in  the  operations  of  the  farm,  and 
some  experiments  have  been  made,  but  none  are  sufficiently  matured  to 
be  of  special  value  to  report.  Forty -five  tons  of  hemp,  20  bushels  of 
com,  and  30  of  rye  have  been  raised  on  the  farm  the  present  season; 
also,  potatoes  and  vegetables  for  market.  Several  cows  of  the  Durham 
breed,  for  dairy  purposes  and  the  sale  of  milk,  a  number  of  horses  for 
work,  and  some  hogs  of  the  Berkshire  and  Cheshire  breeds  are  kept  on 
the  farm.  The  Durham  breed  of  cows  is  preferred  by  this  college  for 
dairying  in  Kentucky.  The  live  stock  kept  upon  the  farm  is  vahied  at 
$5,000,  the  crops  at  $5,000,  and  the  farm-implements  at  $1,000. 

The  number  of  students  in  attendance  at  the  Agricultural  and  Me- 
chanical College  during  the  collegiate  year  1872  is  217. 

LOUISIANA. 

The  situation  of  this  State  in  reference  to  the  disposition  of  the  pro- 
ceeds of  the  congressional  land-scrip  remains  nearly  the  same  as  last 
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year.  The  imporfcance  of  the  immediate  establishment  of  an  agricolta 
ral  and  mechanical  college  was  strongly  urged  by  Governor  Warmooth 
in  his  annual  message,  and  a  plan  was  proposed  by  him  for  canyiog 
the  measure  into  operation,  but,  from  want  of  time  for  a  proper  con- 
sideration of  the  important  subject,  the  legislature  could  notgireitthe 
attention  which  it  demanded,  and  it  failed  to  receive  the  sanction  of  a 
legal  enactment. 

MAINE. 

Maine  State  CoUege  of  Agriculture  and  the  .Mechanic  Arts,  at  Orm, 
Rev.  Cluirlen  F,  AUen^  D.  1).^  president. — Xo  changes  in  the  faculty  or 
course  of  study  in  this  college  have  been  made  daring  the  year,  nor 
have  any  new  buildings  l)cen  erected.  The  attention  of  the  professors 
has  been  given  especially  to  the  instruction  of  the  students  in  tbecol^ 
lege  and  on  the  experimental  farm.  Seventeen  acres  are  cultivated 
with  plowed  crops,  eighty  are  in  mowing,  and  one-half  acre  in  orchanL 
The  prominent  objects  had  in  view  in  the  cultivation  of  the  farm  baw 
been  to  bring  it  from  its  low  condition  into  a  hij»h  state  of  pro(Iuctiv^ 
ness,  to  furnish  labor  to  the  students  for  healthy  exercise  and  practical 
instruction  in  farming,  and  to  alTord  them  an  opportunity  of  defrajJEg 
a  part  of  their  expenses.  All  the  work  on  the  farm  has  been  perforffled 
by  the  students,  except  what  has  been  done  by  the  farm-saperintendeat, 
the  foreman,  and  two  teamsters.  Plats  of  land  are  assigned  by  the  pro- 
fessors to  the  students,  lor  experiments  in  the  cnltivation  of  the  differ- 
ent crops,  to  which  tiioy  have  devoted  three  honrs  daily  under  the  di- 
rection of  the  oflticer  in  charge.  The  exiwrimenta commenced  sometime 
ago,  with  cooked  and  uncjooked  food  in  feeding  swine,  and  with  difcr- 
ent  fertilizers  on  potatoes,  sugar  beets,  grain,  and  grasses,  have  been 
continued,  and  their  results  will  bo  published  in  the  annual  report  ot 
the  college. 

The  system  of  agriculture  pursued  in  renovating  ^rass-laud  is  to 
turn  the  green-sward  under  in  autumn,  and  in  the  following  spriisg  to 
spread  and  harrow  in  manure,  and  sow  with  grain  and  grass }  for  hoed 
croi)s,  to  si)read  and  harrow  in  manure.  The  greater  the  quantity  cf 
mr.nure,  the  greater  must  be  the  depth  to  which  it  is  worked  into  the 
soil.  The  following  crops  have  been  raised  on  the  farm  daring  the 
present  year:  Potatoes,  275  bushels;  Excelsior  beets,  S3  bushels;  Lost 
Nation  variety  of  wheat,  G2  bushels ;  barley,  three  varieties,  164  boshels; 
buckwheat,  two  varieties;  rutabagas,  one-half  acre ;  mangel-wnrzel  and 
sugar-beets,  one-Iialf  acre;  fodder-corn,  one  and  ahalf  acres;  bean&oiie- 
fourth  a(jre. 

There  are  kept  on  the  farm  four  horses  for  labor  only,  three  nati« 
cows,  four  grade  Dnrhajn  heifers,  four  grade  Jersey  heifers,  one  Jersey 
and  three  grade  Jersey  calves.  The  breeds  of  cattle  preferred  by  tliis 
college  for  the  State  of  IMahie  are  the  Durham,  the  Jersey,  and  their 
grades. 

Number  of  students  for  the  collegiate  year  J872  is 71 ;  of  gradnates.3. 

MAUYLAND. 

Maryland  AgriouUural  College,  near  UgaitsviUCi  Iicv.  Samml  Megester, 
JK  />..  jircsidtui. — No  essential  changes  have  taken  place  in  this  college 
during  the  present  year.  The  objects  had  in  view  in  the  cultivation  of 
the  college  farm  are,  illustration  of  subjects  taught  in  the  class-roonif 
improvement  of  the  land,  profit  in  the  sale  of  products,  and  to  supply 
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the  boardiug-houses  of  the  college  with  the  necessary  provisions.  One 
hnndred  and  two  acres  of  the  farm  are  cultivated  this  season  with 
plowed  crops,  28  are  devoted  to  mowing,  10  to  orchard,  12  to  garden, 
GO  to  pasture,  and  the  remainder  to  timber,  &c.  There  have  been 
raised  this  year,  1,486  bushels  of  com  on  64  acres,  121  bushels  of  wheat 
on  12  acres,  250  bushels  of  oats  on  24  acres ;  hay-crop  almost  a  failure 
on  account  of  drought.  In  the  production  of  these  crops,  one-fourth  to 
one-third  of  the  labor  has  been  performed  by  the  students.  The  system 
of  culture  pursued  has  been  to  plow  moderately  deep,  and  after  the  sod 
has  become  decomposed,  to  pulverize  with  "  subsoil  cultivators,"  deep 
stirring  of  the  soil  being  preferred  to  deep  plowing.  Lime  and  barn- 
yard manure  have  been  liberally  used,  being  applied  to  the  surface  and 
worked  in.  The  domestic  animals  kept  on  the  farm  are  four  carriage- 
horses  and  seven  mules  for  farm-work,  one  bull,  eight  Ayrshire  cows, 
forty-four  hogs  for  slaughter,  which  will  average  180  pounds  each ; 
thirty-five  stock  hogs,  all  of  which  are  a  cross  of  the  Berkshire  and 
Chester,  and  kept  for  the  use  of  the  college ;  and  a  large  flock  of  poul- 
try. The  breeds  of  cows  preferred  by  this  college  for  IVIaryland  are  the 
Ayrshires  and  Devons,  and  of  hogs,  a  cross  between  the  Berkshire  and 
Chester. 

There  has  been  an  increase  of  students  over  the  previous  year,  the 
number  for  the  present  collegiate  year  1872  being  147. 

MASSACHUSETTS. 

Massachusetts  Agricultural  College^  at  Amherst,  William  S.  Clark,  Ph. 
D.J  president, — The  farm  of  this  college  contains  384  acres,  43  of  which 
are  cultivated  with  plowed  crops;  125  are  in  mowing,  120  in  pasture, 
and  the  remainder  in  wood,  timber,  &c.  The  objects  had  in  view  in  the 
purchase  of  the  farm  were  to  impart  practical  instruction  to  students  in 
tlie  difierent  processes  of  agriculture,  to  furnish  tliem  the  means  of  ac- 
quiring skill  in  the  production  of  crops,  in  conducting  farm-experiments, 
and  in  the  use  of  farm-implements ;  also  to  provide  for  the  college  a  bo- 
tanical garden,  green-house,  arboretum,  apple,  i)ear,  and  peach  orchards, 
a  vineyard,  market-garden,  small-fruit  garden,  an  experimental  station, 
a  veterinary  hospital,  a  parade-grdund,  and  pasture  and  hay  for  stock- 
raising.  The  most  of  these  objects  have  been  carried  into  operation,  and 
are  being  perfected  as  rapidly  as  the  means  of  the  institution  will  per- 
mit. The  students  labor  six  hours  on  the  farm  each  week,  during  the 
intervals  of  study,  and  perform  the  labor  of  planting,  cultivating,  and 
harvesting  the  crops ;  feeding,  milking,  and  care  of  the  stock  and  barns, 
and  the  training  of  the  colts  and  bulls.  The  large  bulls  of  the  farm  are 
broken  to  the  yoke,  and  used  in  the  place  of  oxen.  The  students  have 
also  performed  considerable  labor  in  grading,  in  constructing  roads,  cul- 
verts, and  fences,  and  in  digging  up  and  removing  useless  and  unsightly 
trees,  stones,  and  hedges;  in  digging  and  laying  drains,  in  setting  fruit 
and  ornamental  trees,  and  in  otherwise  improving  and  beautifying  the 
estate.  Four  teamsters  are  hired  on  the  farm  and  employed  principally 
with  the  teams.  All  the  rest  of  the  work  not  done  by  these  is  performed 
by  the  students. 

There  have  been  raised  on  the  farm  this  year  480  bushels  of  shelled 
corn  and  20  tons  of  stover  on  8  acres ;  600  bushels  of  potatoes  on  4  acres 
— crop  considerably  injured  by  wire- worms  and  the  rot;  48  tons  of  sugar- 
beets  on  4  acres ;  110  bushels  of  rye  and  6  tons  of  straw  on  4J  acres; 
50  bushels  of  barley  and  2J  tons  of  straw  on  2J  acres ;  300  bushels  of 
oats  and  10  tons  of  straw  on  11  acres;  2  tons  of  millet  on  one  acre;  3 
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tous  of  fodder-oats  ou  I4  acres  ;  200  quarts  of  strawberries  ou  1  acre  of 
\  iues,  wbicU  had  been  badly  wiut^r-killed ;  150  quarts  of  small  froite, 
from  plants  mostly  planted  the  preceding  year,  on  2^  acres :  1,000  pounds 
of  Concord  grapes  on  2  acres ;  300  bushels  of  apples  on  3  acres  of  old 
orchard ;  208  tons  of  hay  on  125  acres ;  and  a  variety  of  vegetables  from 
the  vegetable-garden. 

In  the  cultivation  of  the  farm  the  system  of  rotation  of  crops  has  been 
pursued,  the  first  year  usually  being  occupied  with  a  crop  of  com;  the 
second,  with  sugar-beets,  maugel-wnrzels,  or  potatoes ;  the  third,  with 
oats  or  barley,  and  grass-seed.  In  the  management  of  the  corn-crop  the 
following  plan  has  been  pursued  the  present  year  with  satisfactoiy  re- 
sults :  The  manure  made  by  the  stock  during  the  winter  was  hauled  out 
in  the  spring  and  spread  on  the  greensward  at  the  rate  of  eleven  ooids 
to  the  acre,  and  plowed  in  six  or  eight  inches  deep,  after  which  theland 
was  harrowed  with  the  Nishwitz  harrow,  and  sux)e]:i>hosphate  spread  on 
at  the  rate  of  300  pounds  to  the  acre.  It  was  then  cross-harrowed  with 
Thomas's  smoothing-harrow,  and  planted  with  com  with  a  two-horse 
dibble-machine,  imported  by  the  college  from  Germany  last  spring: 
This  machine  will  plant  25  acres  a  day,  making  eight  rows  18  indies 
apart  at  a  passage,  and  dropping  the  corn,  two  or  three  kernels  together, 
at  intervals  of  18  inches  in  the  rows.  The  land  was  harrowed  just  as 
the  corn  was  breaking  ground,  with  a  smoothing-harrow,  and  anain 
when  it  was  8  inches  high.  When  it  was  a  foot  high  it  was  thinned  to 
18  inches  apart  in  the  rows,  and  in  a  few  days  was  cultivated  with  the 
two-horse  "Ruben  Hack-Maschine,'^  or  root-cultivator,  also  imported  fioB 
Germany  last  spring,  which  cultivates  live  rows  at  ax>a8sage.  Theland 
received  no  other  cultivation,  and  yielded  80  bushels  of  sound  shelled 
corn,  10  bushels  of  unsound  ears,  and  3  tons  of  stover  to  the  acre.  Ihe 
total  cost  of  raising  the  crop,  exclusive  of  manure,  was  $1&54.  The 
course  pursued  in  the  cultivation  pf  the  rotation-crop  of  the  second 
year,  the  sugar-beet,  is,  to  apply  400  pounds  of  commercial  phosphates, 
and  in  favorable  seasons  a  yield  of  20  tons  to  the  acre  will  be  obtauied. 
In  the  third  year  of  the  rotation  the  ground  is  sown  with  oatsor  barl^, 
and  grass-seed,  without  additional  mauiu*e,  from  which  a  good  crop  of 
oats  or  barley  is  obtained  the  first  year;  and  for  the  next  three  yean 
three  tons  of  hay  per  acre  at  two  cuttiu;;s. 

Great  attention  has  been  paid  to  to)i  dressing  mowing-flelds,  and  ex- 
perience has  proved  the  course  to  bo  ^1^Lisfactory  and  profitable,    hi 
cases  where  the  grass  had  been  li  ^  .cl;'' .;  jpplanted  by  weeds,  the  land 
has  been  plowed  in  August,  harrc ,  :      . ' 'ih  Nishwitz's  or  Share's  haP 
row,  and  again  with  Thomas's  sm; .  i  ■:^';  harrow.    Five  cords  of  com- 
)ost,  composed  of  three-fourths  Ic    m.  v     0  spread  on  an  acre,  and  the 
""ud  was  then  sown  down  with  gi.    <•;:•'.    In  place  of  600  poonds  of 
tidder,  principally  ox-eye  daisy,  {Lci     r^-'-nam  vtdgarej)  to  the  acre,  two 
aid  a  half  tons  of  lirst-rate  hay  ha',  v.  Ik*,  obtaineu,  and  no  indioatioiu 
'^  a  return  of  the  daisy  have  been  •  v;ov  '.h1.    When  the  supply  of  top- 
-<^ssing  rnt»^f>  on  ^ht^  farm  has  b(    vh"  exhausted,  and  the  landisso 
•tpletcij    u.  IS  to  be  incapahl*  <  ^  yielding  a  paying  crop,  it  has 

_-.-.  nir  '  y^  if    *.   .1.  sown  with  r'^<>3  \\\  .\  red  clover,  10  i)6nnds  of  the 

■■'-i  o^  ''^i'*  f^^^r-     '1'"  'OO  i>ounds  of  good  saperphoa- 
liuix^Ac    *        '*^''  ..<s  always  given  a  good  erop of 

raw,  anc    -it^  .  j;^        •  'y-  clover  the  second  year  to  cat 

'-  .-«/»or-  ^x-optotuij.    'U^     lor  manure.    In  this  way  tvo 

-    ui     lui,.  axvOi/uiined  during  J'c  t\70  years,  the  land  is  impioved 
,     }u     Yw^ftQP  and  prepared  for  pi'  utiuj;:  the  next  year. 

«/   c»-    -'  "^'^rimenta  i»9"^<  '-i/^ot^  ^.^  ('Mo.tP'i  Sr  ^-he  rT^'^lent  of  tho 
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college  in  the  caltivation  of  trees,  grapes,  and  plants ;  in  making  plaster- 
casts,  executed  by  the  students,  of  different  fruits  and  roots,  for  the 
botaiiical  museum ;  also,  by  the  professor  of  agriculture,  in  the  making 
and  use  of  hot-beds,  the  culture  of  garden-vegetables,  and  the  manufac- 
ture of  phosphatic  manures ;  and  by  the  professor  of  chemistry,  in  de- 
termining the  actual  and  comparative  cost  and  value  of  farm-yard  ma- 
nures and  commercial  fertilizers,  and  in  the  culture  of  the  sugar-beet;  foi* 
seed.  Under  the  direction  of  the  professor  of  veterinary  science  and  the 
farm-superintendent,  the  students  have  made  experiments  in  deep  ami 
shallow  cultivation,  especially  in  subsoiling;  in  manuring  with  home- 
made and  commercial  fertilizers ;  in  surface,  stone,  and  tile  draining : 
in  cutting  and  curing  hay  at  different  stages  of  growth  and  by  different 
methods ;  in  breeding,  feeding,  and  care  of  stock ;  in  the  yield  of  milk 
and  growth  of  animal  of  different  breeds  under  similar  conditions,  and 
of  the  same  animals  under  varied  conditions ;  in  attending  animals  dur- 
ing parturition  and  in  sickness ;  in  castrating  swine,  calves,  and  lambs; 
in  dissecting  and  preparing  subjects  for  the  veterinary  museum ;  and  in 
the  effectiveness  and  economy  of  different  methods  of  preserving  roots 
and  the  leaves  of  the  sugar-beet. 

There  are  owned  by  the  college  and  kept  on  the  fai-m  6  horses  ol 
mixed  breed ;  15  short-homed  cattle,  13  Ayrshires,  7  Jerseys,  4  Devons, 
3  Britains,  1  Swiss,  and  1  Dutcb  :  21  improved  Chester  white  swine,  3 
Berkshire,  2  Yorkshire ;  60  game  *i  j^-  l3, 20  Houdan,  25  Partridge  Cochin, 
3  Sebright  bantams;  20  Bronze  ttukeys;  4Eouen  ducks;  and  31  pig- 
eons, consisting  of  nine  varieties.  Hijmely,  Pouters,  Carriers,  Jacobins, 
IN'uns,  Fantails,  Archangels,  and  J'jid-pate,  Beard,  and  Almond  Tum- 
blers. The  horses  are  kept  for  work  on  the  farm  and  for  the  college;  the 
stock  for  the  four-fold  object  o-*  profitably  consuming  and  converting 
into  manure  the  hay,  grain,  cw.il  roots  raised  on  the  farm,  of  furnishing 
mUk,  beef,  pork,  poultry,  and  c*-i,5  for  the  use  of  the  college,  of  keeping 
up  and  improving  the  races  ol*  pur '-bred  stock,  and  of  affording  illus- 
trations of  the  principles  and  instiucfcion  in  the  practice  of  breeding  and 
raising  domestic  animals. 

Since  the  opening  of  tl:;  '  vjllege  in  1867,  57  students  have 
graduated,  and  a  large  portioi^  ol  jem  have  engaged  in  agricultural 
and  horticultural  pursuits.  O'bei  , ..  ould  have  done  so  if  they  had  pos- 
sessed the  necessary  capital  to  pmcliase  a  farm  and  commence  the  busi- 
ness for  themselves.  The  nniii'  /  ^f  students  in  attendance  during  the 
collegiate  year  1872  is  171. 

Massachusetts  Institute  of  i.  Z  /  /,  at  Boston^  R,  D.  RunMe^  Ph.  D., 
LL.  B.J  president, — No  detail  1  r.^:  it  of  the  operations  of  this  insti- 
tute during  the  present  yc;  1;:  eeu  received  by  this  Department, 
but  we  learn  from  the  catalog  no  s^nt  us  that  there  has  been  a  very 
large  increase  in  the  number  of  otudeuts  in  attendance  over  the  last 
year,  and  that  the  facilities  lor  instruction  have  been  considerably  ex- 
tended. Advanced  courses  of  study  have  been  established,  by  which 
students  of  the  institute  who  have  completed  the  regular  course  of  four 
^ears,  and  taken  the  degree  of  bachelor  of  science^  can  pursue  their 
studies  two  years  longer,  and  on  completing  the  additional  course  suc- 
cessfully will  receive  the  degree  of  S.  D.,  or  doctor  of  science.  Bach- 
elors of  arts,  science,  or  philosophy  from  any  other  institution  may  en- 
ter upon  any  of  the  advanced  courses  on  giving  satisfactory  evidence, 
by  examination  or  otherwise,  that  they  are  qualified  to  pursue  the 
course  selected.  Five  additional  scholarships  of  $150  each  have  been 
established,  and  will  be  given  to  such  applicants  as  are  recom- 
mended to  one  of  the  advanced  classes  of  the  institute  by  the  faculty. 
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ExcarsioDs  bavo  been  made,  as  dariDg  the  last  year,  to  a  large  nambei 
of  inachiueshops  aud  manufactories  in  the  neighboring  cities  forin- 
specting  the  construction  of  the  machinery,  and  the  various  processes 
ot  manufacture  performed  by  them.  The  board  of  instruction  consists 
of  twenty  professors,  two  assistant  protessors,  and  twelve  instructors. 

The  students  in  attendance  during  the  present  school-year  are  dLf- 
tributed  as  follows:  Resident  graduates,  5;  regalar  students,  fourth 
year,  35;  third  year,  30 ;  second  year,  69 ;  first  year,  115;  studeiitsnot 
candidates  for  a  degree,  fourth  year,  19 ;  third  year,  35 ;  second  year. 
30 ;  tirst  year,  12 ;  in  practical  design,  16 — total  350,  an  increase  of 
92  over  the  past  year. 

3UCmGAN. 

State  Agricultural  College^  at  Lamingj  T. -C,  Abbotj  IjL.  D,j  presidents 
No  essential  changes  have  been  made  in  this  college  during  the  present 
year.  The  objects  contemplated  in  providing  the  experimental  feno. 
Tvhieh  were  to  furnish  to  students  facilities  for  labor,  instruction,  experi- 
ments in  the  cultivation  of  crops,  and  Improvement  of  stock,  have  been 
kept  steadily  in  view.  Eighty-eight  acres  of  the  fiorm  are  cultivated  with 
plowed  crops,  37  are  devoted  to  mowing,  and  1 5  to  orchard.  Of  the  plowed 
laud  23  acres  w^ere  cultivated  with  wheat ;  19  with  oats ;  32  with  com,  and 
11  with  turnips.  Tbe  students  have  done  about  four-fifths  of  tbehto 
performed  on  the  farm.  Special  attention  has  been  given  to  the  setec- 
tion  aud  rearing  of  improved  varieties  of  stock.  Of  cattle  there  have 
been  kept  on  the  farm  17  short-horns,  13  Devons,  6  Ayrshires,  3  Gal- 
loways, 1  Jersey  ;  of  sheep.  Southdown,  Cotfiwold,  Lmcoln,  SpaniA 
merino,  and  black-faced  Highland  ;  of  swine,  Suffolk,  Essex,  and  Bok- 
shire. 

Since  our  last  report  19,358  acres  of  the  national  land-grant  have 
been  sold,  making  the  whole  number  of  acres  now  disi>osed  of  47,23!, 
and  increasing  the  endowment  fund  to  $154,178,  the  interest  of  whieh 
is  applied  to  the  support  of  the  college. 

The  number  of  students  for  the  collegiate  year  1872  is  131,  of  whom 
5  are  resident  graduates,  5  seniors,  19  juniors,  36  sophomores,  53  ft&b- 
men,  9  specials,  and  4  ladies.  Since  the  first  opening.of  the  college  68 
have  graduated,  and  a  large  portion  of  them  have  devoted  themselTee 
to  agricultural  pursuits. 

MINNESOTA. 

Universitg  of  Minnesota — Colleges  of  Agrlcnlturc  and  the  Mechanic  ArU, 
a  MhineapollSj  William  W.  Folicell,  M,  A.^  president. — Some  changes  have 
)ccn  made  in  this  university  during  the  year.  Eli  P.  Huggins,  First 
Lieutenant  United  States  Army,  has  been  appointed  professor  in  mil- 
tary  science ;  M.  13.  Ehame,  civil  engineer,  instructor  in  civil  cugiueer- 
nor  T7>r^  mdn^ "^^^'P  ►^'^'•.hanics;  T^n^ton  P.  Stacy,  instrnctor in  agricoltoie 
w,  -n/»]>  '     (Tma.     ..sfmr'^riT    Q  EugUsh  and  natural  fici- 

'-'         •     -'    i.^  .<.tiioiu.ci*iv  JL  u»v  jLaie  approved  February  20, 187* 

^Ticulture  and  the  mechanic  arts  was  separated  into  two 

.^  M,o  called  the  College  of  Agriculture  and  the  other  tie 

'^^  *  »chanic '^T**^  each  having  a  prescribed  course  of  study 

lu^  IV...  ,  v-ars.    Tr      ;ollcge  of  the  Mechanic  Arts  was  opened 

•ic-Hn/.f.  branch  of  ^'"    luiversity  September  3, 1873,  and  the  Od- 
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a  mixed  course  of  study  had  been  pursued.  The  instructor  in  agricul 
ture  was  appointed  in  the  latter  part  of  this  year.  Considerable  work 
has  been  done  on  the  farm  the  present  season  by  hired  help,  but  no  or- 
ganized system  of  labor  for  the  students  has  yet  been  adopted.  Thirty 
acres  of  the  farm  have  been  cultivated  with  plowed  crops  during  the 
year,  and  sixty  acres  J^re  devoted  to  grass.  No  orchard  has  yet  been 
planted.  Three  hundred  bushels  of  com,  496  of  oats,  125  of  potatoes, 
8  of  beets  and  carrots,  and  80  tons  of  hay  have  been  raised  this  season. 
No  experiments  have  been  conducted  on  the  farm  as  yet,  nor  has  any 
attention  been  given  to  the  improvement  of  stock.  Both  these  subjects 
will  receive  the  attention  of  the  college  as  soon  as  the  diflorent  depart- 
ments can  be  brought  into  complete  working  order. 

The  number  of  students  in  the  university  during  the  scholastic  year 
1872  is  354 ;  of  this  number  117  are  pursuing  agricultural  and  mechan- 
ical studies. 

MISSISSIPPI. 

University  of  Mississippi — (kllege  of  Agriculture  and  the  Mechanic 
ArtSj  at  Oxford  J  Bev.  John  N.  Waddelj  D.  !>.,  chancellor. — ^This  college 
was  opened  October  2, 1872,  and  its  object  will  be  to  teach  agriculture  as 
a  profession,  requiring  varied  knowledge  and  a  liberal  education,  and  not 
to  turn  out  mere  apprentices  to  the  art  of  agriculture.  The  college-farm 
is  beautifully  located  and  well  adapted  to  the  requirements  of  agricul- 
ture, horticulture,  and  botanical  experiments.  It  contains  110  acres,  and 
was  given  to  the  college  by  the  university  from  the  lands  formerly  do- 
nated to  the  latter  institution  by  the  county  of  La  Fayette.  Twenty 
acres  have  been  cultivated  with  plowed  crops  for  about  five  years  by 
parties  unconnected  with  the  college,  and  the  land  is  now  in  good  tilth. 
An  additional  tract  of  ninety  acres,  one-half  of  which  is  cleared,  has 
just  been  inclosed  with  fence,  and  will  be  brought  under  cultivation  im- 
mediately. Instruction  in  practical  agriculture  will  be  given  to  students 
on  the  farm  under  the  direction  of  the  professor  of  special  and  practical 
agricultui:e.  They  will  be  required  to  perform  manual  labor  so  far  only 
as  may  be  requisite  for  a  thorough  knowledge  of  the  objects  and  mode 
of  performance  of  agricultural  operations,  and  to  acquire  familiarity 
with  the  use  of  farm-implements.  Beyond  this,  farm-labor  will  not  bo 
imposed  upon  them,  but  they  will  be  encouraged  to  engage  in  it,  and  be 
compensated  at  customary  rates  for  any  labor  they  may  perform.  They 
will  also  receive  instruction  in  the  special  agriculture  and  geology  of  the 
State,  in  aid  of  which  they  will  have  the  benefit  of  an  extensive  collec- 
tion of  soils,  subsoils,  marls,  and  rocks  gathered  during  the  State  agri- 
cultural survey.  A  botanical  garden,  with  green-house  and  propagating 
pits,  under  the  direction  and  superintendence  of  the  professor  of  botauy, 
w-ill  bo  connected  with  the  farm  and  form  an  important  part  of  the 
general  equipment  of  the  college.  Five  thousand  dollars  have  been 
appropriated  by  the  trustees  to  make  a  beginning  in  the  improvement 
of  the  farm  and  carrying  out  these  objects ;  and  it  is  expected  that  the 
legislature  of  the  State  will  render  additional  assistance.  Agricultural 
experiments  will  be  carried  on  in  connection  with  the  farm  and  garden  to 
such  an  extent  as  may  be  compatible  with  the  requirements  of  instruc- 
tion and  the  means  at  command.  For  the  present  the  buildings,  labor- 
atory, apparatus,  and  library  of  the  university  will  be  used  by  the 
college  and  university  in  common,  till  provision  shall  be  made  for  the 
former  institution. 
The  faculty  of  the  college  consists  of  the  chancellor,  already  named ; 
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S,  G.  Barney,  D.  D.,  professor  of  English  literature ;  C.  W.  Sears,  M.  A^ 
of  civil  enpneering ;  L.  0.  Garland,  LL.  D.,  of  mineralogy ;  George 
Little,  Ph.  D.,  of  mineralogy  and  geology ;  E.  W.  Hilgard.  Ph.  D.,  of 
agricalture  and  economic  chemistry,  and  geology  and  agricaltore  of  the 
State ;  J.  A.  Lyon,  D.  D.,  of  political  economy ;  acynnct  professors— R 
S.  Guthcrie,  B.  A.,  adjanct  professor  of  mathematics ;  B.  B.  Fnlton,  B. 
A.,  of  physics ;  K.  fl.  Loughridge,  B.  S.,  of  practical  chemistry' ;  John 
B.  Adger,  B.  A.,  of  general  chemistry;  M.  W,  Philips,  M.  D.,  of  special 
and  x)ractical  agricaltnre ;  A.  B.  Whitfield^  B.  A.,  instructor  in  histoi}. 
The  agricultural  course  of  study  occupies  four  years,  and  is  as  fol- 
lows: 

FBESH3irAN  YEAR — First  term, — General  agriculture :  botany— struct- 
ural and  systematic,  with  excursions ;  geometry ;  English — comi)ositiou 
and  rhetoric;  history.  Second  fenw.— General  agricaltore;  botany- 
determinative  and  economic;  trigonometry,  land-surveying,  leveling. 
&e. ;  English — composition  and  rhetoric;  historj'. 

SopnoMOEE  YEAE — First  term. — Practical  agriculture ;  special  agri- 
culture— tillage,  subsoiling,  drainage,  &c.;  zoology — ^general  and  ^ 
tcmatic;  x^hysics;  English — compositidh  and  rhetoric.  Second  tern, 
— ^Practical  agriculture ;  special  agriculture— preparation  of  land,  seed- 
ing, cultivation,  haiTCSting,  storing  crops,  &c;  zoology— dom^tic 
animals,  animals  and  insects  useful  and  injurious  to  agricalture ;  gen- 
eral chemistry ;  English. 

Junior  yeah — First  term. — Practical  agriculture;  special  agrical- 
ture— details  of  culture  of  the  several  crops ;  agriculture  and  economic 
chemistry;  general  chemistry:  mineralogy;  English — ^higher  rhetoric 
Second  term. — Practical  agriculture ;  agricultural  and  economic  ch^a- 
istry;  special  agriculture — ^horticulture,  trench-farming,  f^it-cnltme; 
geology,  mineralogy;  English — ^higher  rhetoric. 

Senior  year — First  term. — Practical  agriculture ;  stock  and  daiiy- 
farmiug;  special  geology  andagriculture  of  the  Stote;  rural-engineeiiDg, 
landscape-gardening, &c.;  ethics;  English  literature;  political  economy. 
Second  term. — Practical  agriculture;  stock  and  dairy  farming;  special 
geology  and  agriculture  of  the  State ;  rural  economy — ^policy  of  coltnie; 
general  summary;  ethics;  political  economy;  English  literature. 
The  number  of  students  in  tbe  university  during  the  year  was  112. 
Alcorn   University — Agricxdtural  and  Meclianical  College^  at  JSodnen, 
Rev.  H.  R.  Revels^  7).  J>.,  lyrcmUnt. — The  buildings  of  this  university 
were  formerly  the  property  of  Oakland  College,  but  they  have  been  re- 
cently purchased  by  other  parties  for  the  purpose  of  establishing  an 
nstitution  especially  devoted  to  the  education  of  colored  youth.    Al- 
:liough  this  is  its  primary  object,  its  doors  are  cheerfully  open  to  all  vho 
vish  to  avail  themselves  of  its  advantages.    The  university  was  opened 
ume,  1872,  and  has  two  professors  besido^s  the  president.    The  bnild- 
'^'j^s  are  of  brick,  substantially  built,  and  in  good  condition,  and  coold 
tot  now  be  erected  for  less  than  $100,000.    TJie  Agricultural  and  Me- 
hanical  College  was  established  ]May  10, 1871,  and  is  a  department  of 
he  university.    It  is  not  yet  organized,  but  the  subject  is  now  receiving 
^»o  attention  of  the  tnistees,  and  it  is  expected  that  the  organizi^JOD 
II  soon  be  completed,  and  students  will  enter  upon  a  regular  coarse 
'  agricultural  studies.    There  is  a  farm  of  200  acres  belonging  to  the 
diversity,  which  was  purchased  for  .'?4,000,  and  will  be  used  for  the  ex- 
Timental  farm  of  the  college.    The  objects  had  in  ^^ew  in  its  pureha^te 
.TO  illustration  by  practical  agrioultnre  of  the  principles  taught  in  tin" 
.ooc    ^oin,  the  acquirement  of  fiicility  in  the  use  of  farm-implements. 
..I         .^.  iv  'm'nf    int   iiftv>i^nnf  \nn --if.i/^-ic   'eo^^^'^^d  lu  agricnltwrc  a*"' 
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remuii<5rative  employment  for  stadeuts  who  may  desire  to  pay  a  portion 
of  their  college  expenses  by  their  own  industry.  It  is  the  intention  of 
the  trustees  of  the  college  that  the  students  shall  be  required  to  perform 
nearly  all  the  labor  done  on  the  farm.  A  beginning  has  been  made  this 
year  in  the  cultivation  of  the  farm,  and  a  few  bushels  of  com  and  pota- 
toes have  been  raised. 

The  number  of  students  in  attendance  at  the  university  since  it  was 
opened  is  112. 

MISSOURI. 

University  of  Missouri — Agricultural  and  Meclianical  College^  at  Coliim 
biaj  Daniel  Eeadj  LL,  2>.,  president — The  facilities  for  instruction  in  this 
college  have  been  very  much  enlarged  during  the  present  year.  The 
'*  Scientific  Building,^  referred  to  in  our  last  report  as  being  in  process 
of  erection,  has  just  been  completed  at  an  expense  of  $50,000.  It  is 
designed  expressly  for  the  use  of  this  college,  and  contains  a  large 
working  laboratory,  two  large  cabinet-rooms,  three  lecture-rooms,  chem- 
ical-apparatus rooms,  three  private  studies  for  the  professors,  two  agri- 
cultural-work rooms  for  grafting,  &c.,  janitor's  room,  and  washroom,  all 
of  which  are  elegantly  &iished  and  furnished.  Three  professors  have 
been  added  to  the  faculty,  which,  as  now  constituted,  consists  of  the 
president  of  the  university,  nam^  above;  George  C.  Swallow,  A.  M., 
M.  D.,  dean  of  the  faculty ;  Joseph  G.  Norwood,  M.  D.,  professor  of 
chemistry,  physics,  anatomy,  and  physiology;  Joseph  Fickliu,  A.  M., 
professor  of  mathematics,  mechanical  philosophy,  and  astronomy ;  E. 
L.  Eipley,  A.  M.,  professor  of  drawing  and  book-keeping ;  Major  J. 
Wilson  McMurray,  A.  M.,  professor  of  military  science  and  tactics,  and 
farm-engineering ;  J.  K.  Hosmer,  A.  M.,  professor  of  rhetoric  and 
English  literature ;  Paul  Sweitzer,  A.  M.,  professor  of  analytical  and 
applied  chemistry;  Scott  Hayes,  assistant  teacher  in  horticulture; 
Stephen  0.  Eogers,  assistant  teacher  in  agriculture ;  Charles  V.  Riley, 
lecturer  on  entomology :  ►  Detmers,  lecturer  on  veterinary  sur- 
gery; Thomas  Maddex,  farm  superintendent ;  Hon.  Norman  J.  Coluiaii, 
Hon.  James  S.  Bollins,  and  Hon.  Paul  Hubbard,  farm  committee. 

The  college-farm  contains  000  acres,  60  of  which  are  cultivated  with 
plowed  crops,  7  are  in  orahard,  and  15  in  meadow.  It  cost  $60,000. 
GQie  system  of  subsoil  plowing  and  manuring  with  stable  and  compost 
manures  has  been  adopted.  The  students  are  instructed  in  practical 
dgriculture,  and  havie-  performed  about  three-fourths  of  the  work  done 
on  the  farm  during  the  present  year.  Experiments  have  been  made  in 
comparing  the  results  of  different  varieties  of  com,  tomatoes,  and  pota- 
toes planted  early  and  late,  and  with  and  without  manure.  There  have 
been  raised  on  the  fiEirm  the  present  season  500  bushels  of  com,  200 
bushels  of  oats,  200  bushels  of  potatoes,  10  tons  of  hay,  5,000  pounds 
of  grapes,  which  were  sold,  and  also  many  garden  vegetables.  The  only 
stock  kept  on  the  flEunn  are  for  work.  The  blooded  stock,  composd  of 
short- horns  and  Ayrshires,  have  all  died  of  the  ^^  Texas  fever.''  The 
Alderney  cows  are  preferred  by  this  college  for  family  use  in  Missouri, 
and  Ayrshire  and  sbort-homs  for  the  dairy.  The  shorthorns  must, 
however,  have  a  rich  soil,  mild  climate,  and  a  level  country  to  acquire 
the  greatest  excellence. 

The  college  has  received  this  year  from  the  State  '*?10,000  for  appa- 
ratus and  5,000  for  librar}\  Only  a  small  quantity  of  the  land  granted 
by  Congress  has  been  sold  for  cash.  Some  has  been  sold  on  time  and 
some  leased,  and  interest  paid  annually  on  the  value  of  the  land  thus 
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dis))osed  of.    The  State  gave  to  the  college  last  year  $65,000,  and  from 
all  these  sources  it  receives  an  anuaal  income  of  aboat  88,000. 

The  number  of  students  in  attendance  in  the  college  daring  the  col- 
legiate year  ending  in  June,  1872,  is  58 }  in  the  university,  322. 

Univera'ny  of  Missouri— School  of  Mines  and  M€t4illurgyj  at  Rolla^  Banitl 
Rcnd^  LL,  Z>.,  president — This  school  is  located  in  Phelps  County,  a 
district  abounding  in  mines  of  iron,  copper,  lead,  and  zinc.  It  w,i.> 
opened  November  23,  1871.  In  addition  to  the  president  the  facnlty 
consists  of  Charles  1\  Williams,  A.  M.,  director  and  professor  of  gen- 
eral and  analytical  chemistry  and  metallurgy;  Nelson  W.  Allen,  A. U., 
assistant  professor  of  mathematics ;  William  Cooch,  assistant  in  ana- 
lytical chemistry  and  assaying.  There  are  also  two  other  professor 
ships,  one  of  applied  mathematics  and  engineering,  and  the  other  of 
geology  and  natural  history,  which  are  filled  with  temporary  instrnctors. 
The  school  has  two  courses  of  study,  one  a  preparatory  coarse  oecapy- 
ing  one  year,  and  the  other  a  higher  course  occupying  three  yearsi,  as 
follows : 

Preparatory  course. — Algebra — to  quadratic  equations;  aritb- 
metic — metrical  system;  rhetoric  and  composition ;  logle;  natural  his- 
tory— botany,  (structural  and  systematic ;)  elementary  chemistiy*^ 
mentary  physics ;  physical  and  industrial  geography — lectures. 

Higher  course — First  yea r#— Algebra;  geometry;  trigonometiy: 
surveying  and  field  practice ;  general  chemistry  and  chemical  pMlofit^ 
phy;  physics;  mineralogy — descriptive  and  determinative;  crystall^- 
raphy;  outlines  of  zoology ;  analytical  chemistry;  blowpipe  and  mifflid 
qualitative  analysis;  drawing — mechanical  and  free-hand.  SeoonifW* 
— Trigonometry;  analytical  geometry ;  calculus;  surveying — afield  piM- 
tice;  descriptive  geometry — projections,  shades,  and  shadows:  ma- 
chinery and  motors ;  chemistrj^ — general  and  industrial ;  naetallargr; 
physics ;  analytical  chemistry — qualitative  and  quantitative  humid  tt- 
alysis;  geology — physiological,  dynamical,  and  historical;  lithoh^; 
phenomena  of  veins  and  mineral  deposits ;  drawing — ^firee-band  and  ne 
chanical.  Third  year, — Calculus;  analytical  mechanics;  field  practiee 
and  engineering;  topography;  metallurgy  and  assaying — wet  andcbr 
methods;  analytical  chemistry — quantativo  analysis;  machinery  and 
motors;  mining — methods  of  exploration  and  exploitation ;  extractioo; 
crushing  and  concentration;  mining  regions;  drawing-^maps,  pbuB, 
and  sections  of  mines. 

For  admission  to  the  preparatory  course  applicants  mast  be  at  least 
sixteen  years  of  age,  and  sustain  a  satisfactory  examination  in  the  ordi- 
nary branches  of  an  English  education;  and  for  admission  into  tbe 
higher  course  of  three  years  they  must  be  at  least  seventeen  years  of 
age,  and  pass  a  satisfactory  examination  in  all  the  regntar  studies  d 
the  preparatQry  year. 

Lectures  are  delivered  on  human  physiology,  domestic  hygiene,  and 
special  scientific  studies  throughout  the  higher  coarse  of  study.  Sta- 
dents  are  also  exercised  in  the  use  of  instruments  in  land  and  hi^ff 
surveying;  visits  are  made  to  mines  of  iron,  lead,  and  zinc  ores,  and  to 
furnaces  lor  the  extraction  of  these  metals;  and  laboratory  work  i« 
performed  on  the  products  of  these  mines  and  furnaces,  and  work  in 
the  drawing-room  on  notes  collected  during  these  field  operations.  The 
school  is  provided  with  thoroughly  equipped  analytical  and  assaying: 
laboratories,  with  excellent  working  tables,  and  an  abundant  supply  ot 
the  most  approved  apparatus.  The  physical  apparatus  is  also  of 
most  recent  and  approved  forms,  and  very  complete  in  the  sp 
of  light,  heat,  electricity,  and  pneumatics.    It  receives  annaauy  i 
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the  congressional  land-grant  $2,500,  and  from  its  own  endowment,  and 
money  received  from  Phelps  County,  $9,500,  making  in  all  an  annual 
income  of  $12,000. 

The  number  of  students  in  attendance  during  the  present  scholastic 
year,  ending  in  June,  1872,  is  2S, 

KEBBAaKA. 

University  of  Nebraska — College  of  Afp'^iculturej  at  Lincoln^  Allen  R. 
Benton^  LL.  i>.,  chaneeUor.-^This  university  forms  a  part  of  the  educa- 
tional system  of  the  State,  and  is  subject  to  the  same  laws  as  the  com- 
mon schools.  Its  regents  are  apx)ointed  by  the  legislature,  and  all 
students  who  are  residents  of  the  State  are  admitted  free  of  charge  for 
tuition,  and  are  furnished  with  books  at  cost.  None  of  the  land  granted 
by  Congress  under  the  act  of  July  2, 1862,  has  yet  been  sold.  Two  pro- 
fessors, H.  E.  Hitchcock,  A.  M.,  professor  of  mathematics,  and  S.  E. 
Thompson,  professor  of  agriculture,  have  been  added  to  tke  faculty  of 
the  university  during  the  present  year.  Six  courses  of  study  have,  thus 
far,  been  prepared  for  the  university,  and  are  now  open  to  students,  viz, 
the  classical  course,  the  scieqtific,  the  Latin  scientific,  and  two  courses 
in  agriculture.  The  College  of  Agriculture  was  opened  September  12, 
1872.  One  of  the  agricultural  courses  occupies  four  years,  and  includes, 
besides  studies  exclusively  agricultural,  nearly  all  the  English  branches 
of  an  ordinary  college  course.  The  other  occupies  one  year,  and  is  de- 
voted to  practical  agriculture  only.  Twenty  students  have  commenced 
the  full  course  in  agriculture. 

The  coUege-£arm  contains  480  acres  of  very  valuable  land  acyoining 
the  city  of  Lincoln,  and  a  beginning  has  been  made  in  its  improvement. 
During  the  summer  of  this  year  20  acres  of  it,  consisting  of  prairie 
land,  have  been  broken,  and  will  be  cultivated  with  crops  next  year. 
The  university  is  supplied  with  extensive  and  entirely  new  apparatus 
in  the  departments  of  chemiatary  and  physics.  The  conveniences  and 
completeness  of  the  laboratory  are  said  to  be  equal  to  any  in  the 
country,  and  ample  provision  is  made  for  extensive  experiments  and 
illustration  in  practical  and  analytical  chemistry.  The  students  are  fur- 
nished with  a  given  amount  of  chemicals  free  of  charge,  and  those  of 
the  College  of  Agriculture  are  admitted  to  the  same  privileges  in  the  use 
of  the  apparatus,  cabinets,  and  library  as  those  of  the  other  depart- 
ments of  the  university.  A  spacious  room  has  been  provided  for  the 
cabinet  and  museum,  and  about  12,000  choice  specimens  have  been 
collected. 

The  number  of  students  in  the  College  of  Agriculture  the  present  year 
is  25 ;  in  the  university,  130. 

NEVADA. 

No  information  has  been  received  from  this  State  during  the  present 
year,  but  from  the  statements  made  to  the  Department  in  1871,  it  is  pre- 
sumed that  it  prefers  to  defer  the  sale  of  its  lands,  and  the  establish- 
ment of  an  agricultural  college  till  large  prices  can  be  obtained. 

NEW  HASfPSHIBE. 

Dartmouth  CoUege — College  of  Agriculture  and  the  Mechanic  Arts^  at 
Hanover  J  Ret.  AaaD.  Smithy  D.  />.,  LL.  D.,  president. — ^The  number  of 
students  in  this  college  has  nearly  doubled  during  the  present  year. 
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The  experimental  farm  now  contains  163  acres,  70  of  which  have  beta 
brought  into  a  tolerable  state  of  cultivation.  The  system  of  fiarm-labor 
for  the  practical  instruction  of  the  students  in  agricaltnre  has  not  yet 
been  fully  matured.  A  small  part  of  the  work,  however,  has  been  done 
by  them  the  present  year,  and  it  is  the  purpose  of  the  professors  to 
make  such  arrangements  as  will  enable  them  to  do  the  greater  part, 
and,  if  they  choose,  to  pay  a  portion  of  the  expense  of  their  education. 
There  have  been  raised  on  the  farm  this  season,  80  bnshels  of  com,  2^) 
of  oats,  and  70  tons  of  hay.  Some  few  experiments  have  b^n  made  in 
testing  the  value  of  different  kinds  of  commercial  fertilizers. 

It  is  the  intention  of  the  trustees  to  erect  a  new  building  soon,  to  l)f 
called  the  Conant  Hall.  It  will  contain  rooms  for  the  superintendent 
of  the  farm  and  for  students,  and  also  a  boarding  establishment,  which 
will  be  supplied  with  provisions  Irom  the  products  of  the  farm,  and  fiir. 
nish  board  for  the  students  at  cost.  The  library  contains  1,200  vol- 
umes of  select  scientific  works,  about  100  of  which  are  from  the  private 
library  of  the  late  Professor  Faraday.  Students  also  have  access  to  the 
college  library  on  the  same  conditions  as  those  of  the  academical  de- 
I)artment. 

The  number  of  students  in  the  College  of  Agriculture  and  the  Me- 
chanic Arts  during  the  present  academic  year  is  23  ;  in  all  the  depart- 
ments, or  college  proper,  408. 

NEW  JEBSEY. 

Rutgers  College — Scientific  School  at  New  Brunswick^  Rev,  WiUiamS, 
Cainpbell,  D,  2>.,  LL.  D.,  president — ^The  farm  of  the  Scientific  86boA 
contains  99  acres,  72  of  which  are  cultivated  with  plowed  crops,  25  are 
in  grass,  and  the  remainder  is  occupied  by  the  buildings  of  the  ooll 
and  the  school.    In  the  management  of  the  fjorm  the  prominent  ol 
had  in  view  are  the  instruction  of  the  students  in  practical  farmi      m 
experimentation  in  crops,  and  in  stock-raising.    Students  do  not  en 
in  manual  labor,  but  are  required  to  visit  the  farm  and  inspect  the 
of  cultivation  of  the  different  crops,  the  management  of  tiho  stock,  aou 
to  take  special  care  in  the  conduct  of  the  experiments.    Great  att 
has  been  given  to  the  improvement  of  the  soil  of  the  fiEumby  ui    x- 
draining,  and  manuring  with  green-sand  marl  and  animal  maDan& 
Barn-yard  manure  is  chiefly  relied  on  for  permanently  enriching  the  soO 
and  bringing  it  into  a  high  condition  of  fertiUfy.    About  $16,000  have 
been  spent  in  the  improvement  and  equipment  of  the  farm  since  its  pur- 
chase, in  186^.  Elaborate  and  exact  experiments  have  been  made  under 
the  direction  of  Professor  George  H.  Cook  in  the  cultivation  of  ha 
corn,  with  difi'erent  chemical  manures,  the  details  of  which  aregivei 
the  eighth  annual  report  of  the  Scientific  School  for  1872.    Prof      r 
Cook  has  also  given  lectures  on  agriculture  in  the  different  counti     i 
the  State  agreeably  to  law,  which  requires  that  the  professor  of  agri- 
culture shall  deliver  at  least  one  lecture  during  the  year  in  each  comity. 
During  the  year,  1,205  feet  of  tile  under-drain  have  been  laid,  anf  sdl 
the  wet  land  of  the  farm  is  now  thoroughly  drained,  and  can  be  culti- 
vated with  any  farm-crop. 

There  have  been  raised  on  the  farm  the  present  year,  196  busheh 
Mediterranean  wheat  on  12§  acres,  yield  15.4  bnshels  i>er  acre;  1:^ 
bushels  of  Fultz  wheat,  from  seed  furnished  by  the  Department  of  Ai;- 
riculture,  on  1.15  aero,  yield  18  bushels  per  acre ;  1,668  bnshelsof  c 
of  corn  on  IG  acres,  yield  104  bushels  of  ears  per  acre  :  266  bushels 
Surprise  oats  on  8  acres,  yield  28  bushels  per  acre ;  767  Dushek  ny 
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Kosc,  Early  Goodiicb,  Early  ]Mobawk,  and  Peerless  potatoes  on  7  acres, 
yield  100  bushels  per  acie  ;  1,137  bushels  of  carrots  on  3  acres^  yield 
379  bushels  per  acre ;  1,320  bnshels  of  mangel-wurzels  on  5^  acres,  yield 
229  per  acre ;  32  bushels  of  Silesian  beets,  from  seed  furnished  by  the 
Department  of  Agriculture,  on  11  square  rods,  yield  at  the  rate  of  465 
bushels  per  acre ;  1,787  bushels  of  ruta-bagas  on  4  acres,  yield  440 
bnshels  per  acre  ;  2,000  heads  of  cabbages  on  3 J  acres.  Two  acres  were 
sown  with  com,  and  1|  acres  with  rye,  both  of  which  were  cut  while 
green,  and  fed  for  fodder  to  the  cows  on  the  farm.  The  yield  was  large 
and  very  profitable.  There  are  kept  on  the  farm  8  full-blood  Ayrshire 
cows,  1  half-blood  Ayrshire,  7  natives,  8  Ayrshire  heifers,  2  horses,  and 
2  mules.  The  cows  are  kept  for  milk,  which  is  sold  in  town.  Fifteen  of 
these  cows  averaged  2,968  quarts  of  milk  each  during  the  entire  year. 
The  Ayrshire  breed  is  preferred  for  New  Jersey  by  this  school.  The 
horses  and  mules  are  kept  for  work  on  the  farm. 

Large  additions  have  been  made  to  the  facilities  for  instruction.  The 
new  geological  hall,  referred  to  in  our  report  of  last  year,  has  been  com- 
pleted at  an  expense  of  some  $75,000,  derived  from  funds  contributed 
by  the  alumni  of  Rutgers  College  at  their  recent  celebration  of  the  cen- 
tennial anniversary  of  that  institution.  It  was  dedicated  at  the  last 
commencement,  in  June,  1872.  This  donation,  which  amounted  to 
$113,000,  has  all  been  devoted  to  the  interests  of  the  Scientific  School. 
The  sum  remaining  after  deducting  the  amount  paid  for  the  geological 
hall,  was  invested  in  a  permanent  fond  for  the  support  of  two  professor- 
ships. The  hall  is  made  of  Connecticut  freestone,  and  is  120  feet  long, 
45  wide,  and  three  stories  high,  besides  the  basement,  which  is  used  for 
a  drill-room  and  armory.  The  first  story  contains  an  office,  a  large 
chemical-lecture  room,  35  by  40  feet,  an  analytical  laboratory  for  the  use 
of  students  in  analytical  chemistry,  a  professor's  laboratory,  a  small 
lecture-room,  a  balance-room,  and  closets  for  storing  chemicals.  The 
second  contains  a  lecture-room  for  the  professor  of  mining  and  metal- 
lurgy, and  a  large  hall  40  by  90  feet,  with  gallery  on  four  sides,  for  a 
general  museum  for  collections  in  geology,  paleontology,  and  mineral- 
ogy. The  third  contains  a  cnratoi^s  room,  to  be  used  for  arranging,  as- 
sorting, and  labeling  specimens.  The  whole  building  is  heated  by 
steam,  and  supplied  throughout  with  gas  and  water.  A  building  for  a 
chax)el  and  library  is  now  in  process  of  erection,  and  is  expected  to  be 
ready  for  occupancy  at  tiie  next  commencement,  in  1873.  It  is  the  gift 
of  Mrs.  Sophia  Astly  Kirkpatrick,  of  New  Brunswick,  Kew  Jersey, 
who  donated  $50,000  for  this  purpose. 

The  number  of  students  in  the  Scientific  School  for  tlie  scholastic 
year  1872  is  50 ;  in  both  institutions,  194. 

NEW  YOEK. 

Cornell  University — Industrial  Colleges^  at  Itliaeaj  Andrctc  i>.  White, 
LL,  D.,  president. — ^The  Agricultural  College  farm  contains  200  acris  of 
excellent  land,  110  of  which  have  been  cultivated  the  present  year  with 
plowed  crops,  17  are  in  clover,  21  in  pasture,  and  the  remainder,  except 
what  is  used  for  ornamental  grounds,  is  in  meadow  and  woodland.  The 
object  had  in  view  thus  far  in  its  cultivation  has  been  to  present  to 
students  in  agriculture  an  example  of  a  well-conducted  farm,  made 
profitable,  if  possible,  and  at  the  same  time  improved  under  the  manage- 
ment of  a  good  practical  farmer.  The  system  of  farming  heretofore 
adopted  has  been  that  pursued  by  the  best  practical  farmers  of  the  State, 
l)ut  an  experimental  farm  of  50  acres  has  been  set  off  this  year  from 
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the  main  farm  and  will  be  used  for  experimental  purposes  under  tl 
direction  of  the  iirofessor  of  agriculture.    A  regular  fire  years'  ( 
of  rotation  of  crops  will  be  commenced  the  next  season,  and  experim 
made  with  such  as  it  is  thought  most  desirable  to  improve.    One 
dred  varieties  of  potatoes  have  been  raised  on  the  farm  and  win  i 
made  one  of  the  crops  for  experiment  next  year,    Nearly  aJl  the  \r 
on  the  farm  has  been  performed  by  the  students,  only  sufficient  k 
having  been  hired  to  insure  constant  labor  during  the  season.    Thiit; 
three  acres  have  been  cultivate  this  year  with  fall-wheat,  0  with  ryi 
25  with  barley^  17  with  oats,  18  with  com,  4  with  sowed  corn,  1  wit 
roots,  and  3  with  garden  vegetables.    There  have  been  kept  on  the 
1  thoroughbred  horse,  2  Clydesdale,  4  mixed  breed,  and  several  mi 
1  short-horn  bull,  a  considerable  number  of  short-hoins  in  the  (     p 
herd,  of  all  ages,  and  dairy  cows  and  swine  of  mixed  breeds. 
Devon  breed  of  cattle  is  preferred  by  this  college  for  general  purpo 
the  Durham  for  crossing  with  native  stock,  and  Ayrshire  and  Jersey  iq 
dairy ;  also  Clydesdale  horses,  and  Cotswold,  Leicester,  and  Southdoir 
sheep. 

In  addition  to  the  instruction  given  to  students  by  the  professors  ii 
the  regular  studies,  twelve  lectures  have  been  given  by  Mr.  H.  A.  Wil 
lard  on  dairy  economy,  twelve  by  Mr.  0.  V.  Biley,  State  entomo 
of  Missouri,  on  economic  entomology,  and  a  course  by  Dr.  He: 
the  physiology  and  practical  culture  of  the  potato,  by  Mr.  E.  Vv . « 
art  on  feeding  cattle,  by  Mr.  John  J.  Thomas  on  large  and  Mr.  Anuxn 
Fuller  on  small  fruits,  and  by  Mr.  James  J.  H.  Gregory  on  marketgar 
dening.    The  agricultural  museum  and  library  have  beeen  largely  is 
creased  by  liberal  donations  from  various  persons.    Hie  moseom  cod 
tains  over  150  varieties  of  wheat,  models  of  almost  evexy  kind  of  jdov 
now  in  use  in  ainy  part  of  the  world,  besides  numerous  other  farm-is 
plements  of  a{)proved  patterns.    Mrs.  Andrew  D.  White  recently  gin 
a  large  bell,  weighing  5,000  pounds  and  costing  nearly  $3,000,  wbid 
has  l^n  placed  in  the  large  stone  tower  of  the  McOraw  boilding,  wid 
the  nine  chime-bells  given  by  Miss  Jennie  McGraw.    Since  the  opmini 
of  the  university,  in  1868,  nearly  $400,000  have  been  given  to  it  lij 
private  individuals.    The  amount  of  the  university  ftind    tr       u 
sources  up  to  the  present  time  is  $1,102,009,  and  the  bnildings  i    >  j 
$560,000,  making  the  total  value  of  the  property  $1,674,009,  i      k 
the  apparatus,  cabinets,  libraries,  farm  stock,  &c.    The  regnlar  am 
income  from  the  university  fund  is  $80,000,  and  it  has  received 
year  $36,000  additional  for  tuition,  rent,  and  advances  from  the  Co 
contract. 

The  number  of  students  in  the  College  of  Agritnltnre  for  the  coUe^ 
year  ending  in  June,  1872,  is  207,  and  in  the  university,  525. 

NOETH  CAROLINA. 

Universiiy  of  Korth  Carolina — AgrictiUural  and  Jfec/mnteal  Colleae^^ 
Chapel  mu. — The  organization  of  the  Agricultural  and  Mechani^O 
lege,  established  by  the  act  of  February  11, 1867,  in  connection  vi 
the  University  of  North  Carolina,  has  not  yet  been  effected.    The  e« 
cises  of  the  university  were  suspended  in  1870,  but  information  has  I 
received  that  an  eflbrt  is  being  made  to  resume  them  at  an  early  i 
and,  if  successful,  action  will  probably  be  taken  for  organising  the 
lege  as  soon  as  the  funds  can  be  made  available. 
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OHIO. 

Ohio  Agricultural  and  Mechanical  College^  at  Columbus. — Information 

tias    been    receired    from    Hon.  Joseph    Snllivant,  secretary  of  the 

board  of  trustees^  that  this  college  has  not  yet  been  opened,  bat  it  is 

expected  that  the  facnlty  will  soon  be  chos^,  and  that  students  wOl  be 

received  for  instruction  at  the  commencementof  the  autumn  of  1873.  The 

dxperimeutal  farm  now  contains  320  acres,  and  is  valued  at  $112,000.    A 

farm  superintendent  has  been  emploi^ed  during  the  present  year,  and  a 

rt  of  the  farm  has  been  cultivated  with  wheat,  barley,  oats,  com, 

•tatoeSf  and  hay.    The  special  object  had  in  view  in  its  cultivation  has 

oe    [  to  improve  its  condition  and  to  pay  the  taxes  and  farm-superin- 

ten     nt    This  has  been  accomplished  and  an  additional  profit  realized. 

I      proceeds  of  the  land-scrip  are  in  the  State  treasury,  and  draw  iu- 

at  6  per  cent.    A  librvy  has  been  commenced  and  about  300 

vom     s  have  been  collected. 

OREGON. 

CoTvalUs  CoUege^^8taie  Agricultural  College  of  Oregon^  at  CorvalliSj 
B.  L.  Amoldj  A.  if.,  president. — ^The  land  granted  by  Congress  to  this 
icultural  college  has  been  surveyed,  and  an  act  was  passed  by  the 
legislature  at  its  last  session,  in  September,  1872,  ordering  it  to  be  sold ; 
but  it  has  not  yet  been  disposed  of,  and  consequently  no  aid  has  been 
derived  from  this  source*  The  number  of  State  students  who  are  to  be 
educated  by  the  college  without  charge  for  tuition  has  been  increased 
this  year  from  22,  to  which  it  was  previously  limited  by  law,  to  60,  and 

I  inual  appropriation  of  $5,000  has  been  made  by  the  State  for  the 
ment  of  the  salaries  of  the  professors  engaged  in  their  instruction. 
n/  nas  received  only  $2,000  from  other  sources.  The  college-farm  con- 
tains 3G  acres,  24  of  which  are  plowed  land,  2  are  devoted  to  orchard, 

id  10  to  mowing.  The  time  spent  on  the  farm  this  season  has  been 
principally  occupied  in  thoroughly  plowijig  the  land,  and  bringing  it 
Into  good  tilth.  About  four  acres  have  been  cultivated  with  garden- 
crops.  Ten  tons  of  hay  have  been  raised,  and  corn,  potatoes,  peas, 
bea^s,  tx)matoes,  squashes,  tumii>s,  and  beets,  in  small  quantities. 
About  one-half  the  work  on  the  farm  has  been  done  by  the  students, 
who  receive  instruction  in  practical  agriculture  in  the  field  from  the 
professors  of  the  college.  Kothing  has  been  done  in  the  improvement 
of  the  stock  as  yet. 

The  faculty  of  the  college  consists  of  the  president,  B.  L.  Arnold,  A. 
M. ;  Joseph  Emery,  A.  M.,  professor  of  mathematics ;  Hugh  M.  Finley, 
A.  B. ;  James  Liggett,  ixrofessor  of  practical  agriculture  |  and  Mrs. 
Nesbit,  M.  S.  Since  thie  opening  of  the  college,  in  1868,  six  students 
have  completed  the  ftill  course  in  agriculture,  and  four  of  them  have  en- 
gaged in  agricultural  pursuits.  A  large  number  also  have  taken  the 
partial  course,  in  order  to  qualify  themselves  for  the  business  of  prac- 
ti»      farming  in  the  shortest  time  possible.    The  number  of  students  in 

u  ice  in  the  agricultural  college  during  the  present  year  is  22;  in 
uotu  iusdtations  165,  being  22  more  than  last  year. 

PENNSYLVANIA. 

Agricultural  College  of  Pennsylvania^  Centre  County,  Rev.  James  Colder^ 
D.  D.f  LL.  D.jpresident. — ^The  report  on  this  college  is  confined  princi- 
pally to  the  ^'coUege-farm.'^    In  i^dition  to  the  '^college-farm"  there  are 
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tlirce  ^*oxperi mental  farms/-  eacli  containing  100  ncies,  under  tlie 
cial  supervision  of  llie  eolie^e,  on  wliicli  njodel  jiihI  experimental  ian 
int;-  is  extensively  <:ondiieted.    Nunierons  exijcrimcuts  have  bceunuu 
upon  these  farms  the  present  yeajr,  but  the  rei>ort  of  the  board  of  trug 
for  1872,  giving  the  details  and  results,  has  not  boea  received.   The'- 
lege-fann''  contains  300  acres,  one  hundred  of  which  are  occupied  mi 
the  college-grounds  and  woodlands  5 15  are  in  orchard.  72  in  mowing,  ai 
113  are  cultivated  with  plowed  crops.    The  objects  had  in  view  ini 
cultivation  of  this  fiann  are  to  impart  instruction  to  the  students  in 
principles  of  agriculture  taught  in  the  school-room,  to  afford  them  exi 
cise,  and  for  profit  in  furnishing  agricultual  products  for  the  use  of  t 
college.  The  students  perform  a  considerable  portion  of  the  labor  on  tli 
farm,  being  required  to  work  two  hours  a  day,  but  there  is  a  i    £ 
number  of  hired  men  to  carry  on  the  work  efficiently,  so  that  no  < 
may  occur  to  the  crops  for  want  of  a  sufficient  force  to  finish  up  the 
properly  and  in  season.    The  general  system  of  fanning  aaop      lu 
been  a  rotation  of  crops.    In  the  detail  of  the  cultivation  of  comtl 
practice  has  been  to  spread  barn-yard  manure  on  the  soil  in  the  fiAU,aii 
turn  it  under,  with  the  crop  of  clover  growing  upon  it,  immediately  wit 
the  plow.    In  the  case  of  wheat  a  light  top-dressing  of  some  well-d 
posed  manure  is  applied  to  the  surfabce.    There  have  been  raised  on 
farm  the  present  year  2,500  bushels  of  ears  of  com,  100  of  rye, 
oats,  800  of  potatoes,  60  tons  of  hay,  and  various  ggtdea  vegetables,   ifi 
cattle  kept  on  the  farm  are  one  Holstein,  one  Durham^  and  one  Alda 
ney  bull,  eight  milk-cows,  and  some  ^rade-catUe.    In  winter  twent] 
head  of  stock  are  sometimes  fed.    The  Durham  breed  of  cattle  is  pR 
ferred  for  Pennsylvania  by  this  college. 

The  progress  of  the  college,  now  in  the  fourteenth  year  of  its  exist 
ence,  is  represented  as  steady  and  substsmtial,  and  the  daim  is  pre     91 
that  it  has  accompUshed  as  much  Plb  any  other  in  the  direction  of 
ing  out  the  true  purpose  of  this  class  of  institutions,  that  of  impan 
a  liberal,  practical  education  to  the  working  clsusses.    While  full       i 
ties  are  provided  for  the  acquisition  of  what  we  know  as  a  m 
education,  or  course,  the  president  of  the  college  says  that  here  ^^ 
ing ''  is  not  an  ad  captandum  branch  in  the  catalogue,  but  a  regular 
l>roductive  pursuit.    Chemistzy  is  practical  analysis  in  the  laboratoi; 
tlie  text-book  being  only  a  basis ;  botany  is  work  in  the  fields,  Mid  not 
study  of  pictures  only ;  mathematics  Is  carried  also  into  the  field, 
practical  surveyors  and  engineers  are  made.    In  the  study  of  hotm 
so  important  in  the  agricultural  curriculum,  at  least  four  honrs  a  1 
during  the  entire  year  are  given  to  the  analysis  of  plants.    The  bo 
eal  course  extends  over  one  year. 

As  recently  as  1871  the  trustees  resolved  to  admit  both  sexes  np< 
same  general  conditions.    Ladies  are  now,  therefore,  entering  the  cia 
with  gentlemen  without  any  distinction  as  to  footing  or  mles  of  govon 
uient,  and  on  the  completion  of  any  particular  course  are  award     tl 
same  certificates  and  degrees.    Several  ladies  are  now  in  the  m\ 
classes. 

J^rovision  has  been  made  for  three  courses  of  study,  the  agricultois 
the  scientific,  and  the  classical.    One  of  the  general  principles  laid  d( 
is,  that  a  knowledge  of  certain  branches  is  indispensable  to  all :  1. '. 
studios  embraced  in  what  is  called  a  sound  English  edncation.    2. 
iaiowledge  of  the  structure  and  laws  of  health  of  the  human  body. 
A  knowledge  of  the  Constitution  and  government  of  the  country :  ai 
4.  A  knowledge  of  the  great  principles  of  man's  relation  to  the  D 
r'rom  the  study  of  these  no  student  is  eicempted. 
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Tl\o  agricultural  course  is  liere  given.  The  study  of  ancient  and  mod- 
vn\  languages  is  optional.  Declamation  and  composition  exercises  con- 
tinue tbrougliout  the  course. 

IIiGHEU  COURSE. — First  year, — General  agriculture,  higher  algebra, 
book-keeping,  elementary  physics,  elementary  botany,  art  of  composi- 
tion, analytical  botany,  outlines  of  chemistry .  Second  year. — Plant-cul- 
tiure,  geometry,  (completed,)  general  chemistry,  economic  botany,  (by 
lectures,)  soils,  liorticulture,  trigonometry,  surveying.  Third  year, — 
Farm-machinery,  rural  laws,  surveying,  (with  field  practice,)  political 
economy,  English  literature,  agricultural  chemistry,  human  anatomy 
and  physiology,  blow-pipe  analysis,  domestic  animsus,  fertilizers,  ele- 
ments of  zoology,  industrial  drawing,  physics,  evidences  of  Christianity, 
Constitution  of  the  United  States  and  of  Pennsylvania,  agricultural 
chemistry,  (lectures,)  qualitative  analysis.  Fourth  year, — Bural  archi- 
tecture, veterinary  science,  original  essays  and  discussions  on  agricul- 
tural subjects,  moral  philosophy,  logic,  physics,  (with  laboratory  prac- 
tice,) principles  of  geology,  civil  engineering,  economic  zoology,  landscape 
gardening,  rural  economy,  mental  philosophy,  rhetoric,  economic  geol- 
ogy, astronomy,  mineralogy,  and  crystallography,  (lectures.) 

The  pveparatory  year  embraces  the  studies  usually  prescribed  by 
higher  institutions  for  such  a  course. 

The  number  of  students  in  attendance  during  the  present  year  is  150, 
being  an  increase  of  63  over  the  last  year. 

The  following  table  exhibits  the  programme  of  experiments  adopted 
on  the  ^<  experimental  farms"  of  this  college,  made  out  for  five  years,  but 
the  system  may  be  continued  for  any  length  of  time.  Every  plot  con- 
tains exactly  one*eighth  of  an  acre.  A  space  of  24  inches  is  left  between 
the  plots  to  mark  the  divisions.  The  space  for  roads  and  turns  around 
the  several  blocks  of  plots  is  12  feet.  The  plots  severally  are  laid  off  in 
the  form  of  a  parallelogram,  20  rods  long  by  1  rod  wide.  They  are  cul- 
tivated with  the  ordinary  farm  implements — ^plows,  harrows,  drills,  mow- 
ers, &C.  Each  plot  must  be  fieurmed  in  exact  accordance  with  tne  im- 
press made  upon  it  in  the  programme.  When  nothing  is  said  of  the  im- 
plements or  of  the  quantity  of  seed  to  be  used,  the  ordinary  farm  imple- 
ments in  approved  use,  and  the  usual  quantities  of  seed,  are  implied.  In 
seeds,  lime,  &c.,  I^e  quantity  expressed  is  that  applicable  to  the  acre, 
except  in  potatoes,  when  the  quantity  expressed  applies  alike  to  the  di- 
visions and  to  the  relative  quantities  of  the  seed  by  weight  or  measure, 
and  in  com  when  the  numbers  are  applied  to  the  stalks  in  hills  three 
feet  apart,  and  in  rows  one  foot  apart.  The  application  of  fertilizers, 
where  no 'specification  is  made  to  test  their  relative  quantities,  is  left  to 
the  superintendents  of  the  farms  respectively,  under  the  specinc  and  un- 
qualified injunction  tMt,  in  the  application,  special  regard  shall  be  had 
to  the  crops  which  by  the  programme  mark  diversities,  and  come  in  com- 
petition with  each  other.  The  utmost  care,  in  such  cases,  must  be  ob- 
served in  applying  to  all  the  plots  thus  pla^  in  competition,  the  same 
kind,  the  same  quality,  and  the  same  quantity  of  manure. 
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present  collegiate  year  is  27 ;  iu  the  university,  2M. 

SOUTH  OAEOLINA. 

CUtfiin  University — iSau^ft  Carolina  Agrumlturdl  CoUege  and  Medim 
Instituiey  at  Orangeburghy  Bev.  A.  JVebgter^  D.  D.j  preSdmiU^^TbiB 
versity  occupies  one  of  the  most  beautiful  and  healthful  locations  in 
State,  and  it  is  the  design  of  the  trustees  to  make  it  dltiinAtely  a  I 
class  institution,  equal  in  literary  merit  to  any  io  the  ooantey.  It 
braces  live  departments,  the  theological,  colleeiate,  agricoltamly  non 
and  preparatory.  The  faculty  consists  of  Bev.  A.  Webster,  D. 
president;  H.  J.  Fox,  D.  D.,  professor  of  natural  sciences;  B.  A.  ^ 
ster,  professor  of  ancient  languages ;  and  W.  H.  Grogman,  professo 
the  normal  department. 

The  principal  building  of  the  university,  formerly  occupied  by 
Oraugburgh  Female  College,  has  recently  been  putin  thorough  repair, 
contains  fifty  rooms  well  adapted  to  college  purposes.  A  new  and  f 
stantial  building,  26  by  50  feet,  was  completed  in  October  of  the  prei 
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tate,  and  established  it  at  Orangebargh.  in  connection  with  the  Glaflia 
University,  with  the  express  condition  toat  the  college  shall  have  no 
connection  whatever  with,  nor  be  in  any  way  controlled  by,  a  sectarian 
denomination.  Students  are  to  be  admitted  into  the  college  from  each 
county,  after  a  competitive  examination  among  the  scholars  belonging 
to  the  public  schools  in  such  county  in  proportion  to  the  number  of  the 
representation  in  the  legislature.  The  college  has  not  yet  been  opened, 
but  the  trustees  are  engaged  in  organizing  the  faculty,  and  the  time 
fixed  for  opening  is  the  7th  of  January,  1873.  No  income  has  thus  far 
been  received  from  the  sale  of  the  land-scrip,  but  the  proceeds  will  soon 
be  in  an  available  condition.  The  investment  has  been  so  made  in  bonds 
of  the  State  of  South  Carolina  that  the  $130,500,  for  which  the  land- 
scrip  was  sold,  now  constitute  a  fund  of  about  $190,000,  on  which  in- 
terest at  6  per  cent,  will  be  paid.  The  Ist  of  April  of  this  year  a  col- 
lege-farm was  porchasefl  by  the  trustees,  containing  116  acres,  for  $9,000, 
and  25  acres  were  cultivated  the  present  season,  principally  by  hired 
labor.  The  crops  raised  were  cotton,  com,  rice,  and  sweet-potatoes.  No 
purchases  of  stock  have  been  made  yet. 

The  collegiate  year  is  divided  into  three  terms,  commencing  abgut  the 
1st  of  January,  April,  and  October,  respectively.  The  number  of  stu- 
dortt-  in  the  university  for  the  year  1872  is  108, 

East  Tennessee  UniverMf — TeniMSsee  Agricultural  CoUege^at  Knoxvillej 
Tlwmaa  MV.  Eumes^  8.  T.  I>,^  president — Considerab^  attention  has  been 
given  by  this  college  during  the  present  year  to  the  cultivation  and  im- 
provement of  the  experimental  farm,  70  acres  of  which  have  been 
plowed.  Of  this  number,  40  acres  have  been  cultivated  with  plowed 
crops,  and  30  sown  down  with  clover  and  other  grasses  for  next  year's 
crop  of  hay.  Fifteen  acres  are  devoted  to  orchard.  Ko  hay  has  been  cut 
on  the  farm  this  year.  There  have  been  raised  288  bushels  of  wheat  on  16 
acres,  averaging  18  bushels  i)er  acre  ^  480  bushels  of  corn  on  12  acres, 
averaging  40  bnsh^  per  acre ;  and  20  acres  ware  sown  with  oats,  which 
were  reduced  in  quantity  owing  to  excessively  drv  weather  in  May.  No 
system  of  labor  has  been  adopted  requiring  students  to  engage  in  the 
cultivation  of  an^  of  the  crops  raised  on  the  farm.  They  are  taken  from 
the  school-room  into  the  fields  where  the  crops  are  being  cultivated,  and 
are  taught  how  and  why  the  different  operations  are  performed,  but  the 
work  is  done  by  hired  men.  The  only  manual  labor  in  which  the  stu- 
dents have  engaged  is  that  of  building  fences  and  the  construction  of 
roads.  The  system  of  sub-soiling  has  been  practiced  with  marked  success. 
Some  experiments  in  growing  wheat  and  corn  have  been  made  during 
the  year,  the  results  of  which  will  be  given  in  the  annual  report  of  the 
college.  No  attention  has  thus  far  been  given  to  the  improvement  of 
stock,  the  only  animals  kept  on  the  farm  being  two  mules,  which  are 
used  for  work. 

Sufficient  time  has  not  elapsed  for  the  graduation  of  any  students  in 
the  agricultural  course  of  study.  For  more  than  two  years  alter  the 
organization  of  the  Agricultural  College  in  June,  1869,  the  legislature  of 
the  State  suspended  its  confirmation  of  the  act  of  January  10, 1869, 
passed  by  the  legislature  of  that  date,  and  withheld  from  the  trustees 
the  income  from  the  congressional  endowment  invested  in  Tennessee 
bonds.  During  the  latter  part  of  1871  this  embarrassment  to  the  use- 
fulness of  the  institution  was  removed,  and  the  income  has  been  paid 
in  warrants  on  the  State  treasury ;  but  owing  to  the  financial  troubles 
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of  the  state  the  warrants  have  been  considerably  bolow  yyar.  Notwith- 
standing these  obstacles,  the  college  is  now  doiug*  a  valuable  work  in 
educating  the  youth,  who  are  received  from  every  part  of  the  State. 

The  number  of  students  in  attendance  in  the  nnivorsity  dming  the 
collegiate  year  1872  is  228,  of  whom  38  are  in  the  agricaltmttl  and 
mechanical  course. 

TEXAS. 

Agricultural  and  MecMnical  College  of  TexaSj  at  Bryaiu — ^Tbc  Agqcnl- 
tural  and  Mechanical  College  building  in  process  of  erection,  as  statal 
in  our  report  for  1871 ;  but  the  appropriation  made  for  this  purpose  is 
now  exhausted,  and  nothing  further  can  be  done  till  additional  m^m 
arc  provided  either  by  the  legislature  or  by  private  donations.    There 
is  some  expectation  that  the  legislature  at  its  next  session  in  Jannair, 
1873,  will  take  the  subject  into  consideration,  and  provide  the  mean 
completing  the  building  and  putting  the  college  into  operation  at  an 
early  day.    Eight  hundred  acres  of  land  have  t^n  set  a^u-t  for 
of  thei^ollege,  but  no  farming  has  been  commenced,    ^e  mani 
of  the  affairs  of  the  college  is  placed  in  the  hands  of  a  board  oi  i 
istrators,  consisting  of  the  governor  of  the  State,  who  is  presic    lu 
chief  justice,  and  eight  members  appointed  by  the  governor.    H.  o* 
Sjoberg,  of  Austin^  is  secretary  of  the  board.    The  college  fund  den 
from  the  congressional  land-grant  has  increased  to  $174,000.  and  is  in- 
vested in  bonds  of  the  State  of  Texas,  paying  7  per  <^ent.  interest  is 
gold. 

VERMONT. 

University  of  Vermont  and  State  Agricultural  College^  at  BurU 
Mattluyw  H.  BucJcMm,  A.  M,.  president, — 'So  material  change  has 
made  in  this  college  during  tne  present  year.    Scientific  i^gricnltmf 
been  thoroughly  taught,  but  we  have  not  learned  that  any  progi 
been  made  in  procuring  a  college-farm  for  the  instraction  of  sta 
practical  agriculture  and  for  experimentation  in  the  coltiva' 
improvement  of  different  crops.    The  experiment  of  admitting  ; 
women  to  the  academical  and  scientific  departments  of  the  nnive 
has  thus  far  proved  entirely  satisfactory.    One  was  admitted  in  1871 
six  during  the  present  year.    In  confirmation  of  their  views  the 
tivo  committee  of  the  board  of  trustees,  in  their  report  for  18«x- ^ 
ciuote  from  the  report  of  President  Angell,  of  Michigan  University, 
where  the  experiment  has  had  a  fair  trial.    He  says,  ^'  Young  women 
have  addressed  themselves  to  their  work  with  great  zeal,  and  have  shown 
themselves  quite  capable  of  meeting  the  demands  of  severe  stadies  as 
successfully  as  their  classmates  of  the  other  sex.    Their  work  so  tar 
does  not  evince  less  variety  of  aptitude,  or  less  power  of  grappling  even 
with  the  higher  mathematics,  than  we  find  in  the  young  men.    Thej 
receive  no  favors  and  desire  none."    The  proceeds  of  the  congressioDal 
land-scrip  are  invested  in  Vermont  State  bonds,  bearing  6  per  oent 
interest,  and  yield  an  annual  income  of  $8,580  for  the  support  of  the 
agricultural  college.    A  commencement  has  been  made  in  improving 
the  college  park  and  adjacent  grounds,  and  the  work  will  be  poshed  M 
vapidly  as  possible. 

The  number  of  students  in  the  college  during  the  present  year  is  28, 
aud  in  the  university  125. 
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VIRGINIA. 

Tlio  geucral  assembly  of  Yirgiuia  passed  au  a<;t  approved  February 
J  J 1S72,  aiitborizirg  the  board  of  education  to  sell  the  congressional 
aud-scrip,  and  invest  it  in  bonds  of  the  State  of  Virginia  or  of  the 
United  States,  or  in  any  other  safe  bonds  or  stocks,  for  the  support  of 
)nc  or  more  industrial  schools.  In  accordance  with  this  act,  the  land 
kvas  sold  for  $285,000,  and  $192,000  of  this  sum  have  been  paid  in  and 
nvested  in  Virginia  State  bonds,  at  G  per  cent,  annually.  The  remain- 
ler  is  to  be  paid  by  the  1st  of  January,  1873.  On  the  19th  of  March, 
1872,  the  general  assembly  established  two  industrial  institutions,  in 
liferent  sections  of  the  State,  one  for  white  students  and  the  other  for 
K)lored,  as  follows : 

Virginia  Agricultural  and  Meclumical  College^  at  Bla^ckshurgh^  C.  L,  C. 
Minor  J  M,  A.,  president — In  the  act  establishing  this  college,  the  gen- 
iral  assembly  gave  two- thirds  ($190,000)  of  the  proceeds  of  the  con- 
cessional land-grant  to  the  Preston  and  Olin  Institute,  at  Blacksburgh, 
n  Montgomery  County,  on  condition  that  the  name  of  that  institution 
should  be  changed  to  the  ''  Virginia  Agricultural  and  Mechanical  Col- 
ege^"  that  the  trustees  should  transfer,  by  deed,  the  land,  buildings, 
uid  other  property  of  the  institute  to  the  Virginia  Agricultural  and 
Oklechanical  College ;  that  a  certain  number  of  students  should  have 
the  privilege  of  attending  the  college  without  charge  for  tuition ;  and 
that  the  county  of  Montgomery  should  appropriate  $20,000  to  be  ex- 
[)ended  in  the  erection  of  additional  building^},  or  in  the  purchase  of  a 
farm  for  the  use  of  the  college.  These  conditions  were  complied  with 
[)y  the  respective  parties,  and  the  Virginia  Agricultural  and  Mechanical 
[lollege  was  therefore  established  at  Blacksburgh,  March  19, 1872. 

A  number  of  students,  equal  to  the  number  of  members  in  the  house 
>f  delegates,  is  to  be  selected,  each  second  year,  by  the  school  trustees, 
lYith  reference  to  the  highest  proficiency  and  good  character,  from  the 
ivhite  male  pupils  of  the  free-schools  of  their  respective  counties,  cities, 
md  election  districts ;  or,  in  their  discretion,  from  others  than  those  at- 
tending the  free-schools,  and  to  be  admitted  free  of  tuition  for  two  years, 
ivith  the  privilege  of  being  returned  by  the  trustees  for  a  longer  period 
)n  recommendation  of  the  faculty  of  the  college,  for  oxtraorcUnary  dili- 
gence or  proficiency  in  their  studies.  The  course  of  study  embraces 
'  such  branches  of  learning  as  relate  to  agriculture  and  the  mechanic 
irts,  without  excluding  other  scientific  and  classical  studies,  and  in- 
cluding military  tactics.-' 

The  college  was  opened  as  au  industrial  institution,  under  the  patron- 
ige  of  the  National  Government  and  the  State,  October  1, 1872.  Besides 
:be  president,  previously  mentioned,  the  faculty  consisted  of  General 
Tames  H.  Lane,  A,  M.,  graduate  Virginia  Military  Institute,  professor 
3f  chemistry  and  natural  philosophy ;  Gray  Carroll,  M.  A.,  professor  of 
mathematics  and  modern  languages :  and  Charles  Martin,  A.  M.,  pro- 
fessor of  the  English  languages  and  literature  and  of  the  ancient  lan- 
j^ages.  The  farm  superintendent  and  professor  of  agriculture  will  be 
'ippointed  in  January,  1873.  The  college  farm  contains  244  acres,  and 
30st  $20,740.  At  present  it  is  all  in  blue-grass,  and  intended  to  be 
used  principally  for  raising  improved  stock.  The  college  building  is  a 
^nbstantijil  three-storj'  brick  edifice,  100  feet  by  40,  containing  three 
recitation-rooms,  a  chapel,  and  twenty-four  lodging-rooms. 

The  number  of  students  in  attendance  during  the  present  year,  (1872.) 
IS  113. 

Hampton  JS^onnal  and  Agricultural  Institute^  at  Hampton^  General  fS. 

25  a 
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(7.  Armstrong^  lyresident. — This  institute  is  located  in  the  county  o 
Elizabeth  City.  It  was  first  incorporated  under  the  present  name  Sep 
tember  21, 1868,  but  as  a  State  agricultural  and.  mechanical  c<dlege 
with  the  national  endowment,  March  19, 1872.  It  received  from  & 
State  one-third  ($95,000)  of  the  proceeds  of  the  congressional  land-scrip 
on  condition  that  the  trustees  should  organize  and  sapport  in  the  insti 
tute,  from  the  annual  interest  of  this  fund,  one  or  more  departments  ii 
which  ^Hhe  leading  objects  shall  be  instruotiou  in  snch  branches o 
learning  as  relate  especially  to  agriculture  and  the  mechanic  arts  an 
military  tactics."  The  govemor  is  required  to  appoint,  on  the  first  da; 
of  January,  1873,  and  on  the  same  day  in  every  fourth  year  subsequec 
to  this,  five  persons,  three  of  whom  shall  be  of  African  descent,  citizen 
of  the  commonwealth,  to  be  curators  of  the  fund  set  apart  for  tlie  ns 
of  the  institute;  and  without  the  personal  presence,  of  a  majority o 
the  curators,  after  a  reasonable  notice  to  all  of  them  to  be  present/am 
without  the  sanction  of  a  majority  of  such  as  are  present,  recorded  ii 
the  minutes  of  the  board  of  trustees  of  the  institute,  no  action  of  tb 
board  taken  under  and  by  virtue  of  the  act  of  March  19, 1872,  is  tob 
considered  valid  and  lawful.  The  trustees  of  the  institute  are  unthoi 
ized  to  select  not  less  than  one  hundred  students,  with  reference  to  tha 
character  and  proficiency,  from  the  colored  free-schools  of  the  State 
who  shall  have  the  privilege  of  attending  the  institute  on  the  sami 
terms  as  State  students  are  allowed  to  attend  the  Agricultural  arui 
Mechanical  College  for  white  students. 

The  institute  was  opened  for  the  reception  of  students  under  itsprs 
eat  regimen,  with  tlie  national  endowment,  June  12,  1872.  Thefacaltj 
consists  of  S.  O.  Armstrong,  president  and  instructor  in  moral  science: 
I.  F.  B.  Marshall,  treasurer  and  busines  instructor;  Alfred  Howe,  im. 
manager  and  instructor  in  scientific  agriculture ;  Thomas  P.  Femjer. 
instructor  in  music ;  John  II.  Larry,  first  teacher  and  head  of  academic 
department,  and  instructor  in  theoretical  agriculture;  M.  F.  ArmstroDj 
instructor  in  English  literature  5  M.  0.  Kimber,  in  elocution  and  hygiene: 
Miss  Mary  F.  Mackie,  in  mathematics;  Miss  Mary  8.  Hungeiford,iii 
physical  science ;  Miss  Amelia  Tyler,  in  English  grammar  and  compoca- 
tion;  Miss  Lucy  M.  Washburn,  in  natural  science  and  history;  Mis 
Mattie  M.  Waldron,  in  natural  science  and  history;  Miss  Mattiel 
Waldrou,  in  natural  science  andgrammar;  Miss  Helen  Ludlow,  in  Eng- 
lish language  and  history. 

The  principal  college-building  is  a  line  three-story  hall,  containing 
asisembly  and  recitation  rooms  lor  three  hundred  students  and  dormitt^ 
ries  for  forty.  There  are  also  several  other  smaller  buildings,  and  it  ^ 
the  design  of  the  trustees  to  erect  additional  ones  during  the  next  vear. 
(1873.) 

The  experimental  farm  contains  one  hundred  and  twenty-five  aercs. 
and  cost  $19,000.    Twelve  acres  are  devoted  to  mowing,  twelve  to 
orchard,  and  sixty-six  are  cultivated  with  i)lowed  crops.    All  the  mak 
members  of  the  institute  receive  practical  instruction  on  the  farm,  and 
with  very  few  exceptions,  engage  in  its  cultivation.    For  this  purposes 
detail  of  a  certain  number  of  students  is  made  daily,  and  they  ^^^ 
l^erformed  about  three-fourths  of  the  labor  done  on  the  farm.    \     ^ 
liave  been  raised  the  present  year  IG  tons  of  clover-hay,  1,000  bu 
of  corn,  1,000  bushels  of  Irish  i)otatoes,  500  bushels  of  sweet  potai 
30,000  cabbages,  800  bunches  of  asparagus,  500  bushels  of  roots,  ^ 
bushels  of  white  beans,  200  bushels  of  oats,  8  tons  of  corn-fodder,  a^i 
also,  peas,  tomatoes,  strawberries,  &c.,  in  moderate  quantities.    ' 
are  kept  on  the  farm  for  milk,  breeding,  or  labor,  2  bulls  auu  j 
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8,  of  Jersey,  Ayrshire,  and  uative  breeds ;  1  French-CaDadian  stal- 
,  1  breeding-mare,  2  mules,  and  tbree  work-horses.  The  Ayrsliiro 
3d  of  cattle  is  preferred  by  this  institution.  The  system  of  deep 
vin^,  manufacture  of  manures,  and  the  rotation  of  crops  has  been 
pted.  Some  exx)eriments  have  been  made  in  the  cultivation  of 
Tne,  and  the  soiling  of  cattle  has  been  practiced  to  some  extent, 
he  number  of  students  of  both  sexes  in  attendance  inallthedepart- 
its  during  the  present  year,  (1872,)  is  213. 

he  following  report  of  experiments  made  on  the  experimental  faim 
be  University  of  Virginia,  at  Charlottesville,  has  been  forwarded  to 

Department  through  the  kindness  of  Mr.  James  Wearmouth,  con- 
tor  of  the  farm.  In  1863  an  agricultural  department  was  established 
this  University,  of  which  Charles  S.  Venable,  LL.D.,  is  presi- 
t,  by  the  munificence  of  Samuel  Miller,  of  Lyn^urg,  who  gave 
ts  support  $100,000,  and  of  Thomas  Johnson,  of  Augusta  County, 

gave  $40,000.  It  has  not  received  anythiiig  from  the  national  en- 
ment.  John  W.  Mallet,  Ph.  D.,  M.  D.,  is  professor  of  analytical, 
istrial,  and  agricultural  chemistry,  and  Leopold  J.  BoBCk,  Ph.D.,  of 
hanics  and  engineering,  as  applied  to  agriculture.  The  experimental 
1  contains  40  acres,  on  which  experiments  are  conducted  yearly  with 
view  of  improving  the  agriculture  of  Virginia,  and  placing  it  on  a 
atific  basis.  It  is  believed  that  the  appended  table  of  elaborate 
jriments  will  be  read  with  interest  and  profit. 
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392  AGPtlCTTLTURAL   KEPORT. 

WEST  VIRGINIA. 

Went  V'mjlaia  Uninrnliy — Agriculturaldeparhncnt  at  Morgawtown^Btt. 
Alexander  Martin,  I>.  D.,  president — ^The  experimeDtal  farm  contains 
about  25  acres,  a  part  of  which  is  occupied  by  the  university  biiildm«s 
and  campus,  ">  acres  arc  cultivated  with  plowed  crop,  3  are  in  orchaid. 
5  in  gross,  and  the  remainder  in  pasture.  Owing  to  various  embarrass- 
ments little  has  been  done  thus  far  in  agricnltnrc.  The  trofiteeRare 
making  an  effort  to  ])nrchase  more  land,  and  to  fumisli  students  better 
lacilities  for  the  study  of  practical  farming  in  tlie  field.  The  labor  sys- 
tem adopted  for  the  students  is  voluntary',  but  it  is  the  desire  of  the 
faculty  to  make  a  more  efiicient  organization  as  soon  as  possible,  and  to 
c'arry  out  more  fully  the  objects  contemplated  by  Congress  in  the  en- 
dowment of  agiicultural  colleges.  A  professor  of  agricnltore,  WiUiam 
31.  Fontain,  A.  M.,  has  just  l^n  elected,  and  has  entered  npon  his  da- 
ties.  The  university  has  two  good  buildings,  which  are  ocoopied|  and  a 
third  in  process  of  erection.  Besides  the  income  from  the  natioDil 
land  gi\ant  it  now  receives  annually'  $16,000  from  the  State,  and  iB  free 
from  debt.  The  legislature  has  also  appropriated  $2,500  for  iheerectioB (if 
an  armory  to  be  constructed  according  to  a  plan  furnished  by  the  War 
Department.  It  has  received  from  the  Patent-Office  1,000  moddBfiir 
illustration  in  agiiculture  and  the  mechanic  arts,  and  in  mining  engi- 
neering, &c. ;  and  from  the  War  Department  5,000  dollars'  worth  of  ori- 
nance  and  ordnance  storcsfor  the  use  of  the  military  department.  Die 
arms  and  equipments  are  all  of  the  most  improved  and  modem  coa- 
struction.  The  museum  has  also  been  enriched  by  donations  from  ttc 
Smithsonian  Institution  and  other  parties. 

The  number  of  students  in  the  labor  corps  during  the  present  cdle- 
giate  year  is  22.    In  the  university,  150. 

WISCO^'^^I^^ 

UniveralUi  of  \Visconsin — College  of  Aris^  at  MadisaUj  HeVn  J.  B. 
Ticomhlj/j  J).  JA,  president. — This  college  has  a  farm  of  234  acre«,  a 
large  portion  of  which  is  under  cultivation.    As  we  have  not  reoeiTed 
the  annual  report  of  the  university  for  1872  we  are  unable  to  give  any 
details  of  the  farming  and  experiments  which  have  been  conducted  (m 
it  during  the  present  yexir.    Facilities  for  instruction  are  constantly  en- 
larging, and  the  number  of  students  is  increasing.    The  number  in  the 
college  of  arts,  which  includes  the  agricultural  and  mechanical  studies. 
has  nearly  doubled  since  last  year.    A  department  of  mining  and  met- 
\llurgy  has  recently  been  established  in  the  university,  and  is  now  ftilly 
"organized  and  ready  for  work.    The  design  in  this  department  is  to 
"rnish  instruction  in  the  various  operations  neceifsary  for  the  inteili- 
i,x:i\t  and  successful  working  of  mines  and  ores.    Laboratories  are  pro- 
dded and  completely  equipped  for  practical  instruction  in  analytical 
•••^mistry,  and  assaying  and  determinative  metallurgy.    In  some  par- 
.Aiars,  and  especially  in  the  largo  assaying  laboratory  just  fitted  or 
..u  >'-o rf men t  of  the  university  is  said  to  have  advantages  notpos- 
'  -.se«         tiiy  other  western  institution. 

''»      •  naie  college  forms  an  important  feature  in  this  university. 

—   ^f  study  is  similar  to  that  in  the  college  of  arts,  and  is  de- 

ill"  'equivalent  to  it.    Ladies  are  also  allowed  to  enter  the 

•epartment*   ^^' the  university,  and  the  same  degrees 

'e  hem  a?   '*^-      ,^entlemen  for  the  satisfactory  comple- 


i 


f ' 


J 


ll- 


BASEMENT         I       I       PLAN.  | 


S&U-E-B  FCC7  TO  I  INCH. 


JgggH.:!: 


PROGRESS   OF   INDUSTRIAL   EDUCATION.  393 

I  ill  the  report  of^he  Departmcut  for  the  last  year,  (1871,)  and 
ow  preseut  a  cat  of  the  college  building,  which  may  bo  seen  on 
pposite  page. 

e  university  has  a  library  of  its  own,  numbering  4,G00  volumes,  and 
tudents  also  have  access,  free  of  charge,  to  the  library  of  the  Stiite 
)rical  Society,  which  contains  50,000  voluihes,  embracing  almost 
f  subject  concerning  which  information  might  be  desired.  The 
>er  of  students  in  the  university  of  the  present  collegiate  year  is 
)3  of  whom  are  in  the  college  of  arts,  and  139  in  the  female  col- 


394 


AGRICULTUBAL   REPORT. 


Statistics  for  1872  of  the  indttsirial  institutiona  of  the  United  StaUt  trkia  km 
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T.«><aHon of  tlio  inatltutioD. 
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8 

0 

10 

11 

12 


13 
14 

ir> 

IG 
17 

18 

19 

20 

21 

oo 

23 
24 

25 
20 
27 

28 

29 
30 
31 

:« 
:t.3 

34 
3.1 


Stnto. 


Town. 


i._ 


Alabama. . 
Arkansas . 
California. 


Connecticut. 
Delaware . . . 
Florida 


Georgia J 


Blinois.... 
Indiana . . . 

Iowa 

Kansas . . . 
Kentucky. 

Louisiana . 
Maine 


Maryland 

Massachusetts  i 

Mirldgan 

Minncsoti 


Auburn 

Fayettevillo 
Oakland 


New  Haven. 
Newark 


B 


1 

2 
3 


5 


Athens  

Dahlonega . 

Urbana  

La  Fayette. 

Ames 

Monliattan. 
Lexington  . 


::} 


Oi"ono. 


Mississippi J 


Mi.sBOuri 


{ 


Xebraska 

Nevada 

Nt'wHumiisliirc. 

Now  Jersey 

Ntw  York 

North  Carolina. - 

Ohio 

Oregon | 

Pennsylvania ...  i 
lihodu*  Island  ... 

I 
I 

South  Carolina  .  ' 
Tennessee 


NearHyattsville 

Boston 

Amherst 

Lansing 

Minneapolis 


Oxford. 
Itodney 


8 

9 

10 

11 

12 


Columbia ^ 

Jiolla 5i 


13 

14 
15 
10 
17 

18 

19 

20 
21 


Lincoln !  22 


Hanover I  23 


I 


New  l^nmswick. , 

Ithaca 

Chapelllill.... 


Columbus 

Corvttllis 

Centre  County 
Providence  ..'. 


Texas 

Vermont 

Yirglnia 

"West  Virginia 
Wi.sconsin 


Orangeburgh. 
KnoxviUo 


I'ryan 

Burlington . . 
lUackslmrgh 

Hampton 

Mordant  own 
Madison  .... 


24 
25 
20 

27 

2v^ 
29 
'M 

31 

32 

:i3 
34 
35 
30 
37 
38 


Narao  of  tlio  inatitntion. 


;i 


Agricultural  and  Mechanical  College  of  Alabama 

Arkansas  Industrial  TJniveraity 

University  of  California — Alp'ioaltiual,  Mining,  ami  Mt- 
chanic  Arts  College. 

Yale  CoUego— Sheffield  Scientific  School 

Delaware  College 

Florida  State  jQricnltnral  College* 

{QeorgiA  State  CoUege  of  Agri  ■  i 
CoDege.*  ) 

Hlinois  Industrial  Univerai^ 

Purdue  University — ^AgTicaTtiiral  College* 

Iowa  State  Agricaltarai  Colle«e 

Kansas  State  Agricnltoral  Cofieffo i 

Kentucky  University' —AgricnltorBl  and  Meduaical 

College. 
(1.  No  industrial  institution  established  in  tbo  SItaM  •■ 
Maine  State  College  of  Agriculture  and  the  Mecbuk 

Arts. 

Maryland  Agricaltnral  CoUece 

Massachusetts  Institute  of  'I^hnology 

Massachusetts  Agr  icultnral  CoUego 

Michigan  State  Agrioaltnral  College 

university  of  Minnoaou{g»»J|SJ*AKrta|h^.^Ji 

University  of  Mississippi — College  of  AgTionltin«ao4|> 

the  Meclianio  Arts [ 

Alcorn  University ) 

( Agricnltoral  and  Mcchaniea] 

University  of  Mbisoml  j  g^^^f^  ^^^  ^^  ^^^^j 

I     Inrgy.  .' 

University  of  Nebraska — College  of  Agricnltore 

(1.  No  industrial  institution  eatablished  in  the  Stat«)..- 
Dartmouth  College— New  Hampshire  CoUoge  of  AjeH- 

culture  and  the  Mechanic  Arta. 

Butgers  College— Scientiflo  School 

Coraell  University— Industrial  CoUchgres ' 

University  of  Nortli  Carolina — Agricnltnral  and  Sb- 

chaniciil  College.* 

Ohio  Agricultural  and  MoohanicRl  College* 

(^orvallis  College — State  Agricnltnral  College  of  Orc^; 

Agricultural  College  of  Pennsylvania ! 

lirown  Universit}'— Agricultnral  and  Scientiflo  DeptiV ; 

ment. 
Clatliu  University— South  Carolina  Agricnltoral CoUegt . 

and  Mechanics*  Institute.  ' 

East  Tennessee  University — Tennessee  Agricnltunl 

Collesm. 

Agricultural  and  Mechanical  College  of  Texas* 

University  of  Vermont  and  Stato  Agricnltnral  Collrr 

Virginia  Agricultural  and  Mechanical  Ccdlege \ 

ILimpton  Normal  and  Agricnltnral  InsUtnte > 

West  Virginia  University — Agricnltnral  Deptntmeiil - 
University  of  AVisconsin— Cidlege  of  Arts 


*  The  r.ollegt>  Is  not  opened. 
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SUtl'mtka  for  1672  0/ tlw  industrial  inntitutions  of  the  United  Stalas  ichidt  /lorcruki 


C5     IV 


4 

5 


Location  of  tin'  institution. 


State. 


Town.- 


'5:2; 
lo:^! 

\^ 


Naino  of  tlio  institntinn. 


Alabama.. 
Arkansas . 
California. 


Anbnm 1 

FayctteviUo !    iJ 

Oakland '    3 


Connoctiout. 
Delaware  . . . 
Floiida 


New  Haven. 
Newark 


4 


8 

9 

10 

H 

13 


13 

14 
1.1 
IG 
17 

18 


19 


S20 

21 

oo 

23 
21 

27 
28 

29 

30 

31 
32 

:w 

3t 
3.-) 


Georjria. 


Athens ^  i 

Dahloucga > 


niinoifl 

Indiana... 

Iowa 

Kansas  ... 
Kentucky. 

Lonisiona . 
Maine 


TJrban.'i 

La  Fayette. 

Ames 

^klanliattan. 
Lexinf^ton  . 


8 

J) 

10 

11 

12 


I 


Maryland 

Massachnsetta  < 

Michigan 

Minnesota 


Mississippi f 


Mlssoori 


Nebraska 

Nevada 

Now  Hampshire. 

New  Jersey 

New  York 

North  Carolina. . 


Orono 

Near  Hyattsville 

Boston 

Amherst 

Lansing 

Minneapolis 

Oxford J 

Kodney J 

Colnmbia ^ 

Kollo > 

Lincoln 


Hanover 


New  Brunswick. 

Itbaca  

Chapel  Hill 


Ohio 

Oregon 

Pennsylvania . . . 
Ilhode'Island 

South  Carolina.. 

Tennessee 


Columbus 

Corvallis 

Centre  County 
Providence 


13 

14 
15 
It) 

XI 
18 
19 

20 

21 
oo 


23 

24 
25 
2G 

37 
28 
29 
30 


I 


Orangeburgh  .  . . '  31 
Knoxvillo I  32 


Texas 

Vermont 

Virginia 

"West  Virginia 
Wisconsin  .... 


Brj-nn 

Burlington... 
Blacksburgh 

Hampton 

JVforgantown , 
Madison 


33 
34 
35 
3G 
37 
3d 


Agricultural  and  Meclianiool  College  of  Abbami... 

Arkansas  InduAtriol  Unlveraity 

University  of  California — ^A^calturul,  Mining,  iicd 
chanic  Arts  College. 

Yale  CoUege-Shoffield  Sciontiflc  School 

Delaware  College 

Florida  State  Agricultural  CoUe^ro* 

{Georgia  StaXc*  College  of  i 
cultaroond  the  Mechanic .\: 
North     Georgia     Agricolli 
College.* 

Hlinois  Industrial  UDiversitv 

Purdue  University — ^Acricnltara]  College* 

Iowa  State  Agricultond  Colloso 

Kimsas  State  Agricultural  College 

Kentucky  University— Agricnltiiral  and  Mechan 

College. 
(1.  No  industrial  institution  establishpil  in  the  Stati 
Maine  State  College  of  Agricnltore  and  the  Mecbi 
Arts. 

Maryland  Agricultural  College 

Massachusetts  Institute  of  Technology 

Massachusetts  Agricnltnral  College 

Michigan  State  Agricultnral  Collego 

university  of  MinnosotijgSg^^/ Ag^-'SSi 
University  of  Mississippi— Col&ge  of  Agriculton 

the  Mechanic  Arts. 
Alcorn  University 

{Agricnltaral  and  Mccbai 
S^^t  MinesuHlU 
Inrgy. 
University  of  Nebraska— College  of  Agricnltore... 
(2.  No  industrial  institution  ost^Ushed  in  the  StaU 
Dartmouth  College— New  EDBonpahiro  Collego  of  i 

culture  and  the  Mechanic  Arts. 

Iwutgers  College— Scientific  School 

Cornell  University- Industrial  Colleges 

University  of  North  Carolina— Agpricnltunl  and 

chanical  College.* 

Ohio  Agricultural  and  Mechanical  College.* 

Corvallis  College— State  Agricnltnral  College  of  Ot 

Agricultural  College  of  Pennsylvania 

Brown  University— Agricnltaral  and  Scientific  D< 

ment. 
Clallin  University— South  Carolina  Agricnltnral  O 

and  Mechanics  Institute. 
East  Tennessee  University — ^^enneasee  A«nica 

Colleco.  " 

Agricultural  and  Mechanical  College  of  Texas*. . 
University  of  Vermont  and  Stato  Agricultural  C« 
Virginia  Apicultural  and  Mechanical  College . .- 
Hampton  I«iormal  and  Agricnltaral  Institute 
West  VirginiaUniversity-Agricultnral  I>e^i 
University  of  Wisconsin— Collego  of  Arta. .  .VT. . 


*  The  collego  is  not  opened. 
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iriucHt  of  lahd^KTip  under  On  act  o/  Jaly  2,  IS&i— CoutiDued. 
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RECENT  RURAL  PUBLICATIONS. 

Till-:  School  of  Ciikmical  M.vnuues;  or  Elementary  Principles  iu  tho  use  of  Frm!- 
izing  Agents.    From  the  Frencli  of  M.  George  Villo,  by  A.  A.  Fesqnet,  chembt. 

The  above  is  the  title  of  a  work  lately  issued  from  the  press  of  Henrr 
Carey  Baird,  Philadelphia. 

liut  few  subjects  are  of  uiore  importance  to  practical  farmers  thauthat 
treated  in  this  little  volume,  and  the  name  oL  Professor  Ville,  who  lias 
so  lon^  and  successfully  managed  the  French  experimental  farm  at 
Vincennes,  is  a  sufficient  guarantee  of  its  scientific  accaraoy.  The  dL^ 
tinguished  author  of  this  book  appears  to  aim  at  harmonizing  the  con 
ilicting  theories  of  th(3  schools  of  nitrogenized  and  of  mineral  maDiire& 

The  agricultural  philosophy  of  Professor  Ville  divides  crops  iutothm 
groups,  over  each  of  which  some  particular  monarial  agent  czerte  a 
predominating  intiuence.  His  first  class  consists  of  wheat,  oats,  barier. 
rye,  beets,  hemp,  &c.,  on  which  ammonia  and  the  nitrates  exert,  in  an 
esi>ecial  manner,  a  favorable  influence.  The  crops  over  which  pota^ 
exerts  a  predominating  influence  arc  peas,  beans,  clover,  laceme,  flai, 
potatoes,  &c.  The  crops  especially  influenced  by  phosphates  are  IndJao 
corn,  artichokes,  ruta-bagas,  turnips,  sugar-cane,  &c, 

We  do  not  understand  the  author  to  teach  that  crops  can  be  produced 
by  either  of  these  agents,  in  the  entire  absence  of  the  other  elements 
of  plant-nutrition. 

By  the  phrase  iwedominating  influence^  we  understand  him  to  mean 
that  a  soil  holding,  in  an  available  form,  enough  of  all  the  elements 
which  enter  into  a  crop  of  wheat,  for  example,  wiU,  by  a  redundancy  of 
nitrogenized  manure,  give  a  greatly  increased  growth  to  that  crop,  vhile 
no  such  efleet  would  follow  a  redundancy  of  potassa,  or  phosphoric  add. 
On  the  other  hand,  potassa  will  give  a  similar  result  with  clover,  and 
X)hosphates  with  Indian  corn.  He  teache'^  that  lime  (and  he  should  have 
added  magnesia)  is  an  essential  element  of  plant-food,  but  does  not  ci- 
ert  a  predominating  influence  over  any  particular  crop. 

J^rofessor  Ville,  in  the  third  chapter  of  this  work,  rei>eats  the  hypoth- 
esis which  he  has  advanced  in  several  previous  publications,  iu  which 
he  assumes  that  plants,  or  at  least  a  certain  class  of  them,  use  atmos- 
pheric nitrogen  in  their  nutrition.  If  by  this  ho  means  to  assert  that  a 
plant  can  use  as  food  nitrogen,  or  any  other  form  of  simjilc  matter— mat- 
ter which  has  not  been  subjected  to  the  action  of  chemical  force — then 
we  arc  not  quite  prepared  to  receive  the  hypothesis.  In  proof  of  his 
position,  the  professor  calcined  a  portion  of  earth  so  as  to  expel  all  nitro- 
genized substances  which  may  have  existed  in  it ;  this  earth  Avas  then 
mixed  with  phosphate  of  lime,  potassa,  and  lime,  and  watered  with  pure 
distilled  water.  Clover  sown  in  it  grew  perfectly  well,  and  the  crop  being 
analyzed,  demonstrated  the  presence  of  nitrogen.  If  ho  had  given  us 
an  analysis  of  the  soil  after  the  clover  had  been  produced,  and  had  thus 
demonstrated  that  it  contained  neither  ammonia  nor  nitrates,  then  his 
l)roof  would  have  been  conclusive.  But  it  is  a  fact  familiar  to  every 
observer  that  earth  which  contains  alkaline  substances,  if  kept  in  a  state 
of  uniform  moisture  and  exclusion  from  light,  will  soon  become  rich  in 
nitrates,  which  in  turn  are  available  as  i)lant-food.  It  is  worthy  of 
notice  that  the  class  of  plants  to  which  our  author  attributes  this  prop- 
(Mty  of  feeding  on  atmospheric  nitrogen,  is  that  class  which  most  com- 
pletely siiuts  out  the  light,  and  thus  induces  the  condition  most  fever- 
able  io  the  union  of  the  atmospheric  elements  to  form  nitric  add.    For 
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example,  a  clover-crop,  growing  on  ground  which  has  received  a  heavy 
dressing  of  wood-ashes  and  lime,  will  veiy  early  in  the  season  produce 
such  a  mass  of  foliage  as  to  screen  the  soil  from  the  light  most  effectu- 
ally, and  operate  as  a  very  perfect  mulch  to  the  earth ;  thus  inducing 
the  prime  condition  for  the  formation  of  nitrates.  After  all,  it  may  be 
that  Professor  ViUe  means  no  more  than  that  in  this  indirect  manner 
plants  receive  nitrogen  from  the  air.    If  so,  we  assent. 

But  to  return :  this  doctrine  of  predominating  substances  has  much  to 
recommend  it  in  the  practical  application  of  manures.  Out  of  this 
grows  the  practice  of  using  si)ecial  manures  for  certain  crops.  The  law 
governing  the  application  of  special  manures,  derived  from  the  experi- 
ments of  a  series  of  years,  is  laid  down  in  this  work  with  sufficient  clear- 
ness to  enable  any  farmer  of  ordinary  intelligence  to  apply  it  in  practice. 

The  indiscriminate  use  of  fertilizing  agents  has  been  a  source  of  great 
waste  both  of  labor  and  money.  The  first  step  toward  a  rational  use  of 
manures  is  to  determine  what  is  already  in  the  soil  in  a  sufficient  quantity, 
and  what  is  wanting.  On  tJiis  subject  our  author  very  justly  remarks, 
(page  42 :)  ^<  It  has  often  been  thought  that  chemical  analysis  would  fur- 
nish the  proper  indications,  but  we  are  now  obliged  to  give  up  this  hope. 
The  four  substances  to  which  the  soil  owes  its  fertility  are  there  found 
in  various  states — soluble  and  active,  insoluble  and  inactive.  As  chem- 
istry has  not  yet  succeeded  in  making  these  necessary  distinctions,  its 
testimony  is  not  a  sufficient  guide  for  agricultural  practice.'^  He,  there- 
fore, recommends  analysis  by  experimental  culture  of  small  lots,  each 
with  a  different  fertilizer ;  and,  by  noting  the  result,  a  correct  conclu- 
sion may  be  reached  as  to  what  elements  of  fertility  are  deficient  in  the 
soil. 

While  this  treatise  furnishes  the  American  farmer  a  clear  sta>tement 
of  general  principles,  and  submit-s  valuable  formulae  for  both  special 
and  complete  manures,  yet  it  will  require  a  csireful  discrimination  to 
apply  these  to  the  demands  of  American  agriculture.  For  example,  the 
rotation  of  crops  recommended,  (page  72,)  and  the  manures  to  be  used 
each  year,  however  appropriate  they  may  be  ift  European  farming,  are 
almost  worthless  to  us.  Any  rotation  which  gives  prominence  to  beets, 
colza,  vetches,  and  horse-beans,  and  almost  entirely  ignores  corn, 
(maize,)  is  of  but  little  value  anywhere  in  the  United  States.  A  farmer, 
however,  who  understands  the  i)rinciples  upon  which  the  system  of  rota- 
tion is  constructed  can  very  readily  make  such  changes  and  substitu- 
tions as  will  adapt  it  to  his  own  peculiar  circumstances. 

The  values  at  which  the  different  ingredients  composing  the  manures 
recommended  are  estimated  are  certainly  below  the  lowiist  prices  in  our 
market.  For  example,  superphosphate  of  lime,  at  16  francs  ^ei  100 
kilograms,  is  $1.38  per  100  pounds,  or  $27.60  jjer  ton,  (2,000  pounds,) 
which  is  but  little  more  than  half  its  market- value  in  gold.  So,  nitrate 
of  potassa  is  put  at  $5.35  per  100  pounds ;  nitrate  of  soda  at  $3.02,  and 
sulphate  of  ammonia  at  $3.88  per  100  pounds. 

In  estimating  the  cost  of  chemical  manures,  our  farmers  must  take  into 
the  account  this  disparity,  and  make  their  calculations  accordingly. 
But^even  at  this  low  estimate  the  cost  of  fertilizers  in  the  rotations  of 
crops  recommended  by  Professor  Ville  will  be  apt  to  startle  American 
iarmers.  In  his  several  rotations  for  grain-crops,  the  annual  expense 
lor  manures  ranges  from  200  francs  per  hectare,  down  to  165 ;  which, 
in  good  Saxon  English,  is  from  $15.38  to  $13.69  per  acre.  If  we  add  to 
this  33  per  cent,  for  the  difference  in  price  of  the  articles  used,  the 
amount  will  probably,  at  the  present  price  of  farm-products,  deter  most 
farmers  from  following  this  leading.    It  will  be  remembered,  however, 
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tbat  tbcsc  estimates  are  made  for  soils  that  arc  completely  exhausted; 
a  condition  in  which,  fortunately,  but  few  of  our  American  fie 
found.  We  may,  tlierefore,  safely  reduce  the  quantity  per  aero  in  pro. 
portion  to  the  elements  of  fertility  already  in  the  soiL  Scarcely  an  io- 
stance  will  occur  in  our  country  where  it  will  be  necessary  or  proper  to 
depend  exctlusively  on  artiiicial  manures.  If  due  care  be  observed,  titr 
stable  and  barn -yard  will  always  furnish  the  chief  supply  of  manure  tu 
the  American  farmer,  and  chemical  manures  will  bo  used  only  as  anii]i 
aries  to  supply  the  mineral  elements  lost  in  the  g^rain  and  other  pro- 
ducts sold  from  the  farm.  Used  for  this  purpose,  and  in  conjunction 
with  barn-yard  manure,  the  cost  of  chemical  fertilizers  uecessary  irOl 
be  p^eatly  reduced. 

The  practical  value  of  this  book  is  impau'ed  by  the  mistake  of  thi 
translator  in  not  rendering  the  French  weights,  measures,  and  value! 
into  English.  With  the  intention  of  remedying  this  defect,  a  table  of 
English  equivalents  is  appended  to  the  preface,  but  this  will  not  serve 
the  pui-pose  with  the  mass  of  American  readers.  While  we  appreciate 
the  importance  of  familiarizing  our  people  with  the  decimal  system  of 
weights  and  measures,  now  adopted  by  most  Eurox>ean  nations,  yet  ve 
think  the  better  way  to  do  this  will  be  to  present  the  corresponding 
values  together,  so  that  the  eye  can  catch  them  at  once.  If  the  trans- 
lator had  carried  out  on  the  same  line  in  his  table  of  kilograms,  hectans, 
and  francs,  their  values  in  pounds,  acres,  and  dollars,  he  would  not  only 
have  added  much  to  the  value  of  his  book,  but  he  would  have  contrib- 
uted directly  to  a  general  knowledge  of  the  French  system  of  weighti 
and  measures.  We  hope  the  publisher  will  remedy  this  defect  in  a  sab- 
sequent  edition ;  for  the  work  is  of  too  much  value  to  those  who  desire 
to  understand  the  philosophy  of  vegetable  nutrition  to  be  thrown  care- 
lessly aside  on  account  of  a  minor  defect. 

FARrvi-GAiiDEXiNG  AND  Seed-Growing.  By  FraDcis  BrUl,  formorly  market-^^ankiMC 
iind  seed-grower  at  Newark,  New  Jersey ;  12ino,  151  pp.  Orange,  Jndd  S&  Ca,  Xew 
York,  1872. 

As  its  title  indicates,  this  little  work  contains  full  instmctions  in  £um 
or  market  gardening  and  seed-growing,  and  will  be  found  of  great  valne 
to  the  amateur  gardener.  It  contains  a  table  giving  the  proper  nomber 
of  plants  or  hills  which  should  be  grown  on  an  acre  of  ground,  of  every 
vegetable,  plant,  or  vine  grown  in  the  market-garden.  The  author,  in 
his  introductory  remarks,  says : 

III  preparing;  this  book,  I  have  endeavored  to  give  plain,  practical  directions,  in  mi- 
uutu  detail,  for  ^rowiu^  vegetables  and  seeds,  and  have  aimed  to  avoid  aU  BUpeifloov 
matter,  which,  thongh  it  might  be  interesting  to  the  general  reader,  would  be  of  no 
])ractical  benefit  to  those  for  whom  the  work  is  more  specially  deeigned.  I  have 
<locmed  it  advisable  to  dispense  with  illustrations,  which  i  admit  ore  uaefnl,  to  a  cer- 
tain extent,  in  giving  to  the  reader  a  more  vivid  idea  of  the  form  and  general  appear- 
ance of  the  subject  under  consideration ;  but  in  these  days  of  enterprlBo,  almost  ev^ 
seedsman's  catalogue,  as  well  as  the  works  on  gardening  which  have  preceded  thia.snd 
the  agiicultural  and  horticultural  journals,  contain  complete  iUnstrations  of  aUlead- 
iug  vegetables,  implements,  &c. 

Tin:  Amkricax  Vixe-Dressek's  Guide.    Now  and  revised  edition.    By  AlpboiiBe  Lsu- 
hot ;  12mo,  1*23  pj).    D.  Appleton  <fe  Co.,  Broadway,  New  York,  1872,       , 

This  work  is  printed  in  both  the  English  and  Froncli  langaages,  and 
contains  some  information  which  will  bo  found  valuable  to  grape- 
growers. 

Tuv.  OiiAXCi:  CotTNTV  Srin  I^ook,  giving  a  liistory  of  all  noted  stallionB  bred  and 
raised  in  Oraugt*  County,  New  York,  together  with  symptoms  nnd  treatment  of  tho 
disease  of  the  horse;  I'Jnio,  100  pji.  By  J.  II.  Keeres,  veterinary  surgeon.  Pnh- 
iished  by  the  author,  UuiouA  ille,  Orange  County,  New  York,  1872. 

To  horse-breeders  and  horse-fanciera  this  work  will  prove  of  interest 
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aud  value.  It  coutains  a  history  of  the  celebrated  horse  Hambletouian, 
together  with  an  account  of  the  achievements  of  some  of  his  more  prom- 
inent colts.  Other  noted  stallions  of  this  county  are  mentioned,  and 
their  history  aud  pedigrees  given.  The  work  also  contains  extended 
chapters  on  " Tho~ Breeding  and  Management  of  Colts,"  "The  Vices 
and  Disagreeable  or  Dangerous  Habits  of  the  Horse,''  '^  Operations," 
and  "  Diseases,"  concluding  with  a  list  of  medicines  and  recipes  used  iu 
the  treatment  of  the  diseases  of  the  horse. 

A  Pkactical  Treatise  on  Tioi:  Law  of  Horses,  embracing  the  law  of  bargain,  sale, 
and  warranty  of  horses  and  other  live  stock ;  the  rule  as  to  unsoundness  and  vicc- 
and  the  rewponsibility  of  the  proprietors  of  livery,  auction,  and  sale  stables,  inn, 
keepers,  veterinary  surgeons,  and  farriers.  By  M.  D.  Hanover ;  8vo,  245  pp.  Kob- 
ert  Clarke  &.  Co.,  Cincinnati,  1872. 

In  the  preface  to  this  work,  the  author  says  he  has  chiefly  sought  to 
investigate  the  principles  which  constitute  the  law  of  warranty  in  the 
sale  of  horses,  and  to  present  them  in  a  clear  and  concise  form.  Con- 
tracts, frauds,  and  other  branches  of  the  lav  have  also  been  treated  of, 
so  far  as  they  relate  to  the  bargain  and  sale  of  horses  and  other  live 
stock. 

The  rule  as  to  unsoundness  and  vice  in  horses,  the  responsibility  of 
inn-keepers,  livery-stable  keepers,  and  others  having  care  of  horses, 
have  also  been  carefully  presented.  The  aim  of  the  author  seems  to 
have  been  to  afford  assistance  to  the  lawyer"^  and  at  the  same  time  eii- 
able  the  unprofessional  reader  to  gain  a  general  acquaintance  with  the 
law  upon  the  subject.  The  indexes  are  comprehensive  and  conveniently 
arranged,  both  alphabetically  and  by  sections. 

Ox  THE  Managetviext  OP  THE  Dairy.    By  C.  F.  Raddatz,  professor  of  German  and 
history,  Baltimore  City  CoUege ;  ISmo,  46  pp.    Baltimore,  Sun  office,  1872. 

This  work  contains,  in  a  clear  and  concise  form,  directions  for  the 
proper  management  of  the  dairy  as  it  relates  to  butter-making.  The 
first  i)oint  considered  by  the  writer  is  the  proper  grazing  and  feeding  of 
cows,  and  the  conditions  under  which  they  should  be  milked.  The  milk 
is  then  followed  in  its  various  stages  to  the  chum,  aud  the  butter  from 
the  churn  through  all  its  manipulations  of  working,  salting,  and  pack- 
ing for  market.  The  oft-repeated  complaint  that  good  butter  for  keep- 
ing can  hardly  be  obtained,  has  induced  the  writer  to  prepare  this  treat- 
ise. It  is  dedicated  to  the  Hon.  Horace  Greeley  as  a  token  of  apprecia- 
tion of  tbe  great  ej&brts  made  by  him  to  improve  agriculture  in  the 
United  States. 

Pkogressive  Bee  CuLTCitE :  Being  a  treatise  on  Apino  Instincts  and  Labors  Defined, 
Illustrated  and  systematized  upou  a  new  theory.  By  D.  L.  Adair,  HawesviUe,  Ken- 
tucky.   8vo,  24  pages.    Published  by  the  author ;  1872. 

TDhe  author,  in  illustrating  the  great  progress  made  in  bee  culture, 
mentions  the  fact  that  twenty  years  ago,  when  the  movable  comb  sys- 
tem was  first  introduced,  those  who  adopted  it  thought  they  had  reached 
perfection.  At  that  time  the  yield  of  honey  from  a  single  hive  of  bees 
did  not  exceed  fifty  pounds.  Now,  large  apiaries  have  been  made  to 
yield  several  hundred  pounds  of  honey  per  annum  from  single  hives,  while 
individual  colonies  have  been  known  to  produce  from  500  to  700  pounds. 
At  a  meeting  of  the  North  American  Bee  Keepei^s  Society,  held  in  De- 
cember, 1871,  one  member  offered  to  sell  a  large  number  of  hives,  to  be 
paid  for  only  on  condition  that  he  should,  during  the  season  of  1872, 
take  ten  colonies  containing  a  quart  of  bees  each,  and  from  them  secure 
10,000  pounds  of  honey,  or  at  the  rate  of  1,000  pounds  per  hive. 

The  writer  asserts  that  bees  do  not  possess  reasoning  powers,  notwith- 
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worthy  of  enumeration :  *'  The  Genesis  of  the  Honey-Bee,''  by 
Adair;  "Fertilizing  Queens  in  Ck)nfinement,''  by  Mrs.  E.  S.  To] 
"Apiculture  in  Agricultural  Colleges,''  by  Professor  A.  J.  Cook ;  * 
South  as  a  Bee  Country,"  by  S.  W.  Cole ;  "  What  are  the  i  il< 
Improvements  in  Bee  Culture  t  '^  by  Charles  Dadant ;  "  Tue  i  n 
of  Bee-Keeping,"  by  Dr.  Jewell  Davis ;  "  Why  newly-hived  oi 
desert,''  by  E.  Gallop ;  and  the  "  Size  of  Bees  and  their  Cells,"  by 
Adair. 

Healtuy  Houses  :  A  handbook  to  the  history,  defects,  and  remedieB  of  dn 
vontilatioD.  wanning,  and  kindred  subjects.  By  WUllam  EMmOy  O.  E.,  F.  L. 
G.  S.,  &c.,  late  assistant-engineer  in  the  Crimean  War.  2^  pp.,  l^mo.  New 
D.  Appletou  &  Co.,  1872. 

This  is  a  very  valuable  little  work^  and  should  bo  in  the  h 
every  one  who  contemplates  erecting  a  house  for  a  home.  It  is     u 
illustrated  with  all  the  improved  designs  for  drainage,  heauiig, 
ventilating.    The  work  is  not  given  forth  by  the  aaUior  as  an  ori 
production ;  it  is  simply  intended  as  a  record  of  facts — of  aoqni 
periences  and  established  inventions  in  relation  to  hoase  cons     w 
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by  m  window  not  safficicntly  high  to  empty  the  gosmnefter  overhead.  As  for  the  back- 
afmiBj  the  basement  smells  climb  them  en  route  for  the  <lormitories.  The  diiraney  floes 
are  also  badly  conBtnicte<1,  and  a  smoky  atmosphere  is  all  b^t  constant.  Overcrowd- 
ing lends  its  qnota  of  evils,  as  press-beds  rn  every  available  corner  testify.  The  drain- 
pipes are  injudiciously  laid  inside  instead  of  mitslde  the  basement,  with  leaky  joints 
caused  by  indifferent  luting,  and  with  ^ipes  broken  where  they  pass  thron<^h  the  walls, 
owing  to  oontinnons  settlement.  A  ionl  soakage  of  the  soil  around  the  nnpnddleil 
pipes  speedily  follows.  The  lead-work  is  also  dcfcctivo — ilishonestly  oxecute<l  with 
the  thinnest  material,  and  badly  jnnctioned  to  the  drains;  or  if  once  properly  jKjr- 
formed,  the  maintenance  of  that  state  of  things  is  neglected  from  ignorance  or" parsi- 
mony. The  water-pipes,  too,  are  all  bnilt  in  the  brick-work  or  bnriwl  deep  in  plaster, 
a  bnrst  pipe  soon  causing  the  walls  to  resemble  a  huge  sheet  of  wet  blotting-paper. 
As  for  the  sinks,  they  are  far  too  numerous,  and  made  to  perform  improper  services. 
The  scullery  traps  have  long  ago  lost  their  gratings,  and  are  filled  up  with  grease  or 
other  refuse.  Up-stairs  the  waste  pipes  of  the  lavatory  and  of  the  bath  are  connected 
direct  with  the  sewer.  There  is,  moreover,  only  one  cistern  for  the  multitudinous  ne- 
cessities ci  a  family.  The  closets  supplied  from  this  same  cistern  stand  directlv  in  the 
passage,  and  have  only  one  door ;  tlio  apparatus  is  faulty,  and  the  hidden  soi)-pipe  is 
somewhere  imjierfcct.  Ventilation  of  the  drains  there  was  origiunlly  none,  and  none 
is  contemplated ;  the  accumulated  gases  therefore  take  the  water-trap  by  storm  and 
invade  the  atmosphere  of  the  house.  Even  the  flushing  of  the  too  flatly  laid  house 
drains  are  unattended  to,  or  left  to  the  periodical  downudl  of  rain  through  the  rain- 
water pipes,  which  only  serves  to  stir  up  the  nuisances,  not  carry  them  resistlessly 
away. 

If  the  mansion  is  situated  in  the  country,  there  arc,  perhaps,  no  drains  to  flnsli,  no 
sewers  to  ventilate ;  a  oess-po(d  instead  receives  elemental  down-pours,  household  slops, 
caUnary  waste,  closet  excreta— everything.  Moreover,  there  is  no  overflow  therefrom, 
save  into  the  surroxmding  soil.  Perchance  the  house  is  an  ancient  one,  and  connected 
with  old  brick  sewers,  the  bulk  of  them  rotten  and  harboring  vermin,  who  gnaw  their 
way  into  the  rooms,  and  let  in  upon  the  inmates  the  continually  evolving  gases  of  the 
nnder^pt)und  tunnels.  These,  again,  may  drain  into  some  gigantio  pit,  or  series  of 
pits,  hidden  in  the  grounds,  or  tney  may  debouch  into  some  festering  or  open  ditches 
in  the  meadows  below.  If  newly-laid  dirains  convey  the  effete  matters  into  a  sewerage 
receptacle  with  a  view  to  utilization  in  the  garden,  in  aU  probability  they  are  choked 
up,  and  an  accumulation  ensues  which,  by  and  by,  ruptures  every  joint.  Of  course . 
toe  tank  is  not  ventilated,  and  the  compressed  gases  blow  through  the  traps,  tainting 
the  very  milk  in  the  dairy.  The  water  is  in  a  worse  plight :  the  supply  is  contam- 
inated and  xmfiltered,  the  waste-pipe  of  the  leaden  cistern  connects  unapologetically 
with  the  sewer;  in  other  words,  there  is  not  even  a  trajptped  overflow.  Or,  the  house- 
hold may  be  dependent  upon  a  well,  the  yield  of  which  is  nauseous  from  the  inliltru- 
tion  of  sewage  through  a  porous  soil. 

To  prevent  or  r^edy  the  above  evils  is  the  design  of  this  work.  The 
anthor,  in  a  chapter  devoted  to  the  snbject  of  sinks,  water-closets,  &c., 
while  admitting  that  the  dry-earth  closet  system  has  some  advantages, 
does  not  think  it  can  ever  come  into  gcaeral  use.  On  this  point  he  says : 

I  know  that  there  are  many  who  advocate  the  exclusive  use  of  the  earth-closot  in 
our  towns  and  cities.  But  how  would  it  workf  Take,  fl>r  example,  Norwich,  with,* 
say  17,000  houses  and  75,000  inhabitants.  Mr.  Broadman  calculated  that  in  order  t(» 
do  justice  to  the  system,  the  town  would  have  to  bo  divided  into  four  flrst-chiss  and 
eight  second-class  districts,  and  an  immediate  outlay  of  £4,600  be  made  for  horses, 
vans,  pails,  and  drying-kilns.  The  annual  cost  of  coUeotion  and  management,  with 
the  cost  of  the  earth,  would  be  about  £b,500.  The  estimated  profit  at  209.  per  ton,  or 
iis.  i>er  individual,  would  be  about  £14,500,  but  this  is  evidently  very  much  exag- 
gerated. 

And  what  would  such  a  condition  of  things  necessitate?  There  would  be,  for  iii- 
htance,  t?,000  or  10,000  pails  to  cart  away  from  the  back  doors  or  fi-out  areas  of  the  first- 
class  houses  at  least  every  third  day.  and  in  the  second-class  districts,  where  the  closets 
were  down  stairs,  and  a  fortnight^s  accumulation  could  be  allowed,  there  would  Ix; 
about  130  tons  of  manure  and  earth  to  remove  daily.  This  is  indei)endeut  of  the  return 
journeys  with  the  dry  earth.  One  cannot  for  a  moment  consider  that  any  board  would 
undertake  such  a  business  as  this.  I  think  that  it  would  prefer  t<»  wait  for  the  profits 
which  utilization  will  some  day  bring,  and  in  the  mean  time  build  sewers  and  push  on 
with  the  water-carriage  system.  In  favor  of  the  earth-system  is  undoubtedly  what 
the  poor  cottager  would  make  by  the  sale  of  his  soil  to  the  market-gardener,  or  the 
reduction  of  rates  which  might  follow  apgood  management  by  the  authorities.        * 

•  *  •  The  greatest  objection  to  the  adoption  of  the  earth-closet  in  towns 
is,  however,  made  by  Dr.  ParkS;  in  questioning  that  the  carth-trcatmcnt  prevents  the 
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production  of  tbo  emanations  which  produco  fever  and  disease.  It  is  admitted 
tho  compost  is  deodorized,  but  is  it  dismfected  ?  Until  this  can  bo  coDcloBlTcly  d 
it  would  bo  idle  to  agitato  for  its  more  general  uso  or  adoption  in  our  towns  aiidc 
Were  it  even  x)rovcd  that  the  pestilential  evolutions  disapi>eared  with  the  odor.i 
must  always  exist  cities  too  vast  for  its  successful  practice.  How  could  veea 
that  London  could  set  apart  400  acres  each  year  in  which  to  di|^  three  feet  dee] 
2,000,000  of  cubic  yards  of  oatth  which  Air.  Bateman  estimates  would  be  requim 
der  the  eai*th-closet  system  ?  To  bring  the  earth  from  a  distance  would  be  still : 
undesirable  in  point  of  economy. 

The  work  contains  chapters  on  drain-pipes  and  draining;  invert  1)lo 
l)rick  sewers,  specnal  pipes,  and  sewage- tanks;  ordinaiy  house-1 
wash-troughs,  and  basins 5  yard,  gully,  and  road,  traps:  ventilatio 
drains  and  sewers*,  water-closets  and  urinals;  earth-closets,  asl 
and  ash-closets ;  disinfection  and  disinfectants ;  utilization  of  sem 
smoke-drainage,  roof-gardens,  and  smoke-seweragre ;  tho  watcr-sup] 
damp-proofing  and  lire-proofing;    ventilation;    heating;  cooling 
houses,  &c. 

AxNi'AL  Report  of  the  Com^hssioner  op  Agricultitrr  ani>  Auts  for  the  Pi 
ixcE  OP  Ontario,  (Canada,)  for  the  year  1871.     12mo.,  450  pag<es. 

This  work  contains  but  little,  if  any,  information  which  would  pr 
of  benefit  to  the  agriculturists  of  the  United  States.  Two-thirds  of 
work  are  devoted  to  statements  relating  to  the  finances  of  the  Tari 
county  and  township  societies  of  the  province.  All  the  local  sociei 
seem  to  be  under  the  control  of  the  government,  to  which  they 
compelled  to  annually  report,  both  as  regards  the  nomber  of  their  nu 
bers  and  their  financial  condition.  Unlike  the  admirable  yearly  repo 
issued  by  many  of  the  State  societies  of  this  country,  this  reiwrt  c 
tains  no  statements  of  experiments  with  grain  and  root  crops— that 
no  exact  data  are  given  or  comparisons  made  with  previous  crops.  1 
work  contains  several  well- written  and  elaborate  articles  on  fhilt-c 
tnre,  and  a  series  of  articles  on  entomology,  copiously  iUostrated. 

The  early  part  of  the  season  was  extremely  dry,  and  the  drought 
tinuing  throughout  the  greater  part  of  the  spring,  the  early  crops  wi 
seriously  injured.  During  the  latter  part  of  June  a  rainy  season  set: 
which  continued  for  several  weeks,  seriously  damaging  fall-crops.  Th< 
was  a  good  grass-crop,  but  the  rain  so  interfered  with  its  proper  cuii 
that  hardly  an  average  crop  was  saved.  It  would  seem  that  dair 
interests  were  receiving  much  more  attention  than  formerly.  34a 
additional  cheese-factories  have  recently  been  established  in  the  pn 
iuce,  and  a  considerable  amount  of  cheese  is  now  exported.  A  gn 
mprovement  is  also  noted  in  the  breeds  of  horses,  cattle,  sheep,  a 

^JOgS. 

<\.  case  of  "sports"  in  fruit  is  given,  which  seems  to  be  quite  v 
-athenticated.    It  is  thus  alluded  to  by  the  ofScei*s  of  the  Brant  Coai 
•^/»ipty  in  their  report  to  the  commissioner :  * 

.  uc  iiast  season  has  bcon  a  remarkable  oue  in  tho  production  of  what  arc  t 
sports''  in  fruit  and  cereals.    In  tho  garden  of  Dr.  Lawronce,  of  Paris,  we  h&«» 
•.lango  phenomenon  of  apples  growing  spontaneously  upon  a  pear-tree.    The  a] 
vnd  pear  trees  grow  in  close  x>roximity  to  each  other,  and  each  of  them  prodao 
irgo  quantity  of  blossoms  in  tho  spring,  but  tho  fruit  upon  the  pear-tree  did  uotit 
^^hen  Dr.  Lawrence  gathered  his  apples  in  the  fall,  he  was  surprised  to  find  tw< 
"^us  of  fruit,  resembling  apples,  ui)on  tho  branch  of  tho  pear-tree  nearest  w 
vplc-treo.    This  fruit  was  sent  to  ^Ir.  Thomas  Meehan,  of  Philadelpbia,  and  ) 
'^<>necd  by  him  and  other  scientific  gentlemen  to  bo  "pulp,  ap|»ife:  stem,  cone, 
,  pcary    Another  gentleman  in  this  neighborhood  has  an  apple-tree  which, 
1  uAi*  ^-^st,  has  produced  Spitzenborgs,  but  this  year,  without  grafting  or  bndding, 
.,..,T»-^    mn  r»i  vi«"»ofT  -]|i7if^  -  different  species  of  apple. 

•  •     n*   ".       ...  iting  art^'^ies  on  fruit-culture  is  one  contriba 
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iliiuatc  of  Canada  being  similar  to  that  of  some  of  our  more  uortheru 
States,  wo  quote  this  gentleman's  remarks  as  follows  on  the  ovcrstim- 
ilating  of  young  pear-trees : 

In  the  Urst  placc^  the  nnrseryman  endeavoiSi  by  high  mxumiing  and  cnltlvation,  to 
lave  his  trees  fit  for  sale  at  two,  or  most,  three  years  from  the  bnd,  and  his  trees  are 
18  large  as  they  ought  to  be  at  twice  that  age.  These,  frothy  half-ripened  things  are 
lent  jul  over  the  country.  The  parties  who  buy  them  read  up  on  the  subject  of  norti- 
iulture ;  they  learn  of  the  immense  progress  trees  make  witn  high  culture  and  ma- 
luring,  and  they  saturate  their  ground  with  rich,  stimulating  manure.  In  a  season  or 
;wo  the  roots  have  got  fully  established,  and  a  strong,  rapid  growth  follows,  very 
lolightful  to  look  at,  but  which  the  succeeding  winter  wiU  certamly  destroy. 

In  consequence  of  this  overstimulating  method  of  cultivation,  the  pear-trees  which 

vooked  so  promising  in  the  faU  are  pertectly  hideous  in  the  spring  following,  and,  if 

not  killed  outright,  the  half-ripened  wood  speedily  decays,  and  the  trees  die  of  old  a^o 

)re  they  are  out  of  their  ''  teens."    I  have  no  hesitation  in  asserting  that  in  this 

them  climate  90  per  cent,  of  aU  the  pear-trees  which  are  planted  and  grow f  die  from 

nuring,  alone ;  whereas,  by  planting  in  weU-drained  ground  which  has  only  been 

iched  by  the  rain,  snow,  decayed  foliage,  and  air,  jiear-trees  wiU  grow  slowly,  but 

uiA^y  will  be  sound  and  healthy ;  and  when  they  arrive  at  bearing-condition,  by  top- 

Iressing  them  every  fall  with  a  compost  of  lime,  wood-ashes,  and  bone-dust,  increasing 

the  quantity  as  the  trees  bear  more  profusely,  the  varieties  suitable  to  the  climate  will 

l>e  sure  to  do  well. 

rnE  Unitt  of  Law  ;  as  exhibited  in  the  relations  of  physical,  social,  mental,  and 
moral  science. — ^By  U.  C.  Carey,  Philadelphia,  lt^2.    8  vo.  473  pp. 

In  this  work  the  distinguished  political  economist  demonstrates  the 
cessity  as  well  as  the  possibility  of  national  or  State  dependence  upon 
if-resource.  In  the  most  comprehensive  manner  he  treats  of  man  as 
Dne  subject  of  social  science;  of  physical  and  social  laws;  of  societary 
organization;  of  matter  and  mind;  of  mind  and  morals ;  of  civilization, 
%nd  of  scientific  relations.  He  shows  that  agriculture  and  manufia^- 
tnres  should  be  interdependent,  and  that  to  the  extremest  possible  extent 
the  nation  ought  upon  itself  to  depend  for  both  these  elements  of  na- 
tional wealth.  Relative  to  the  processes  of  agriculture  Mr.  Carey  well 
says  that  man  is  but  making  a  machine  which  supports  him  while  en- 
gaged in  making  it ;  that  ^^  the  more  time  and  mind  he  devotes  to  the 
development  of  the  powers  of  the  earth,  the  greater  must  be  his  power 
of  production ;  and  that  the  more  rapidly  the  consumx)tion  of  food  fol- 
lows its  production,  the  more  prompt  will  be  the  reproduction  of  the 
elements  required  for  new  supplies  thereof." 

The  undoubted  conclusion  is  that  greater  attention  ought  to  be  paid 
to  the  conversion  of  material  raised  from  the  soil  into  valuable  form, 
thereby  stimulating  production  and  adding  to  the  proceeds  of  industry. 
It  is  the  argument,  and  a  just  one,  that  the  wealth  from  this  source 
to  the  country  can  scarcely  be  estimated.  Let  industrial  employments 
be  more  sedulously  cared  for,  and  the  prosperity  of  the  country  will  be 
the  more  certain. 

Referring  to  the  very  bad  effects  of  an  exclusive  agriculture,  the  crea- 
tion of  material  for  shipment  abroad  when  it  could  be  utilized  at  home, 
Mr.  Carey  quotes  from  a  journal  of  the  day,  as  follows,  especially  relat- 
ing to  the  coffee-trade : 

Since  the  emancipation  of  the  negroes  in  Jamaica,  -where  formerly  lar^  crops  were 
gathered,  cofice-culture  has  almost  entirely  ceased.  Cnba  has  changed  from  cofiee  to 
sngar.  though  that  island  has  esx>orted  as  high  as  15,000  tons  per  annum.  The  produc- 
tion iu  the  French  colonics  has  almost  ceased,  amounting  to  less  than  200  tons  per 
annum.  Saint  Domingo's  production,  in  consennence  of  the  disorganized  condition  of 
public  affairs  there,  is  also  yearly  decreasinff.  Porto  Rico  yields  gradually  less  every 
year,  while  the  plantations  of  Surinam,  Berbice,  and  Demerara  have  not  been  worked 
for  several  years.  Venezuela  maintains  about  an  avera^  crop,  but  cannot  be  counted 
on  for  any  portion  of  the  increase  necessary  to  meet  an  increaised  demand.  Maracaibo 
produced  2,.500  tons  in  1867,  and  ;may  be  counted  npon  for  something  near  that  figure 
constantly.    Trinidad  orchards  are  worn  out  and  alMuidoned.    Coro  and  Curagoa  pro- 
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duGo  au  insiguiiicaut  quautity.  It  vfsia  at  ono  time  supposed  that  Costa  RinvooU 
become  a  lar^o  exporter  of  coffee,  but  the  scarcity  of  capital  and  hands  has  ndaoei 
the  qnantity  cxx)ccted  from  that  quarter  very  much.  Brazil  has  noqiiestionibh 
reached  hor  maximum  production,  and  will  not  average  xnoTe  than  two  millioiM  of  hp 
per  year,  duiiug  auy  decade  of  ten  years,  with  the  probability  of  falling  Iwlow  ika 
ligure.  owin^  to  the  edicts  of  emancipation  promolgated  there  recently.  In  Ccjjgg 
there  is  probably  some  increase.  The  production  of  Manilla  is  steadily,  thongh  sknrij. 
on  the  decline.  In  Uindostan  English  energy  and  capital  are  empIoye<l  in  pbotin* 
hundreds  of  new  orchards,  but  the  result  is  in  the  future.  In  Java  and  Somatra  tk 
<ni]tLvatioil  depends  upon  the  forced  labor  of  the  iuhabitantB,  vrho  «re  not  allowed  b 
])articipate  in  the  profits :  hence  the  supply  hoA  reached  its  maximum,  and  it  waaior 
tained  at  its  present  heiglit  with  the  greatest  difficulty.  In  Liberia  a  number  of  eoiSv. 
orchards  have  been  plalited,  and  a  source  of  new  supply,  of  more  or  less  e2Etent,iL  I 
in  time  come  into  being.  In  the  mean  time  consumption  increases  at  the  rate  of  d)p(;  I 
cent,  in  this  country,  and  10  per  cent,  counting  the  civilized  nations  of  the  world;  ue 
higher  prices  and  adidteration  seem  almost  certain  to  follow. 

Mr.  Carey  has  certainly  given  ns  a  work  of  valaablo  deductions,  and 
not  among  the  least  of  these  is  this,  that  the  interests  of  agricnltme 
and  mannfacture  must  be  codependeut. 

Cukcjnological  axd  Statistical  History  op  Cottox.    By  E,  J.  DoumU.  8t».,  631 

l)agcs.    James  Sutton  &  Co.,  Now  York :  1872. 

This  work  contains  a  majss  of  valuable  statistics,  fhe  compila  1 
which  required  long  and  patient  research.    A  csateial  eh]    ndl  i> 

tory  of  the  cotton-plant  is  given,  from  the  period  of  ii     a     o 
fiber-plant  up  to  the  present  time.     Copious  statistie-a  r       imr  lo 
production,  manufacture,  and  consumption  in  many  di    ireuii  i 
are  also  given,  together  -with  tables  showing  tbe  j      %     '      i^mM 
variety  or  quality  of  the  fiber  sold,  during  a  long  seriea       y 
more  prominent  cotton-centers  of  the  world. 

In  speaking  of  the  immense  interests  involved  in  the  cotto    ; 
author  states  that  in  the  United  States  and  Euroi>e,  at  the  ] 
there  are  manufaetured  about  7,000,000  bales  annually,  avei 
far  from  400  pounds  per  bale.    For  this,  the  producers  xei      vi 
$100,000,000,  gold  value.    When  this  cotton  is   manufiBbCXuxed, 
ultimately  sold  to  the  consumers  in  aU  i>arts  of  the  woxld^  it  "h^M*        i 
mai'kef  value  to  probably  sixfold  its  original  cost,  li      ix 
<^bauts,  ship-owners,  manuiacturers,  and  tax-receiv<     >  ^ 

$2,000,000,000  per  annum,  as  remaaerati<A  for  their  • 
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The  kinds  and  qnantitiea  of  seeds  dlstribnted  by  this  Department 
(Inriiig  the  year  1872  are  exhibited  in  the  foUowlDg  statement : 
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14o  labor  has  been  spared  nor  availaUe  sonrces  of  information  Deg- 
lected  in  promoting  the  nsefnincss  of  this  branch  of  the  Department'^t 
work,  assigned  to  it  by  Congress — "to  procnre,  propagate,  and  di.s- 
tribate  among  the  i>eople  new  and  valuable  seeds  and  plants." 

It  is  wortby  of  note,  and  gratifying  to  the  Depiutment,  that  applicA- 
tioQS  for  small  qnantities  of  improved  or  superior  seeds,  with  a  view  to 
future  larger  plantings,  are  constantly  increasing,  and  that  so  many 
farmers  and  planters  couacientionsly  and  intelligently  report  the  resnlts 
of  their  experiments.  Snch  reports,  formeriy  received  by  tens,  arc  non- 
received  by  hundreds.  Of  these  a  permanent  record  is  kept  by  the 
I>epartiDent.  and  the  more  eignificantof  them  reprodoced  in  its  monthly 
or  annual  pnblicatioQS.  These  reported  experiments  serve  the  double 
pnrposeofenlightenin^  the  public  in  regard  to  the  varieties  of  seedsof  the 
grains,  grasses,  and  ouier  plants  best  adapted  to  certain  localities,  and 
of  guiding  the  Department  in  ita  purchases  and  disbibutioQS.    The  in- 
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terests  of  tlic  farmer  are  cnlianccd  bj"  this  system,  aud  the  inflaenecfur 
good  of  the  Department  widened.  It  has  beeu  observed  that  the  fam- 
ing operations  of  old  Europe,  conducted  on  scientific  principles,  as  to  tbe 
needs  of  the  soil;  the  quality  of  the  seed,  the  methods  of  coltivatioD. 
and  the  selection  of  means,  have  produced  results  to  which  the  gen- 
eral farming  of  this  newer  country  rarely  attains.  Mr.  J.  H.  McCliesney, 
in  his  report  on  agricultural  education  in  Europe,  pablished  in  the  an- 
nual report  of  the  Department  for  1868,  fairly  remarks  that  ^Hhefiist 
and  leading  fact  that  arrests  the  attention  of  an  American  observer  of 
agricultural  phenomena  on  visiting  Europe  is,  that  in  many  European 
countries  the  annual  yield  per  acre  of  all  the  land  under  cultivation  i> 
greatly  on  the  increase  from  year  to  year,  while  in  the  United  States 
the  yield  per  acre  is  on  the  decrease.  The  question  naturally  arises,  h 
this  gradual  deterioration  of  American  soil  proof  that  Americans  are 
poor  farmers,  or  that  our  soil  is  naturally  poor?  Our  soil  is  the  best  in 
the  world,  and  practically  we  are  the  most  skillfnl  in  nearly  all  the  me- 
chanical  appliances  required  in  farming.  ♦  •  *  *  It  was  certaink 
not  good  farming  that  permitted  the  soil  of  ISew  England,  New  T<»kf 
Pennsylvania,  and  Ohio  to  deteriorate  from  a  yield  of  30  bushels  of 
wheat  x)er  acre  (and  other  crops  in  proportion)  to  less  than  15  boshds; 
it  was  not  good  farming  that  permitted  large  portions  of  the  Sonthen 
States  to  become  absolutely  barren ;  and  it  is  not  good  fanning  that  is 
now  permitting  the  unparalleled  soil  of  our  prairie  States  to  groiv  less 
and  less  productive  from  year  to  year.''  As  showing  the  success  attend- 
ing the  application  of  scientific  principles  in  farming  in  Great  Britain, 
the  case  is  cited  of  the  Marquis  of  Tweeddale.  who,  when  coming  into 
possession  of  his  estates,  found  the  rental  of  his  land  worth  only  lOi. 
($2.50)  an  acre ;  but  through  the  helps  resulting  from  scientific  investi- 
gations, the  experience  of  experts,  and  the  spaiiug  of  no  enterprise  in 
tiie  proper  treatment  of  liis  soil,  raised  his  entire  estate  to  a  degree  of 
productiveness  that  commanded  a  yearly  rental  of  £3JL(^.  (817.50)  per 
acre. 

The  present  consideration  of  farmers  should  be  the  preservation  U 
their  lands  with  relation  to  productiveness  and  the  character  of  material 
produced.  If  there  has  been  degeneracy  of  seeds  in  quality  or  prolifi- 
cacy, appliances  for  restoration  must  be  resorted  to,  and  a  more  caiefid 
system  of  farming  must  be  followed,  a  system  based  upon  scientific  in- 
vestigation and  gathered  exi)erience. 

If  plant-growth  is  not  supplied  with  its  natural  food,  there  is  deteri- 
oration ;  if  there  is  unmindfhlness  in  seed-selection,  there  must  follow 
iegeneracy.  It  is  true  that,  on  account  of  climatic  inflnences  and 
>' rough  immethodical management,  seeds  deteriorate;  that  the  prodact 
'1.  to-day  may  not  be  that  to-morrow.  But  the  means  of  change  for  the 
)etter  may  b<^  said  to  be  patent.  Concerning  the  cultivation  of  wheat 
^  the  wheat-prdncing  region  of  New  York,  Mr.  Todd,  in  his  American 

'aw  c^yuiitj  V     kionroc,  thirty  or  more  years  ago,  raising  wheat  was  attonded  with 

i'-'^'i^^y  good  bticcc86.    Indeed,  wheat  was  the  great  staple  with  farmers  for  miny 

oo    y,  years.    Many  old  farmers  with  whom  I  con versod  pointed  out  to  me  wholA 

xici  here  and  there,  and  many  largo  fields,  where  the  yield  was  seldom  less  than  40 

^hcls  of  most  beautiful  wheat  per  acre,  and  in  many  instances  the  yield  would  be 

'    '*i8hels.    But  at  the  present  time,  on  the  same  soil,  the  yield  is  expressed  by  aoy. 

^ny  from  8  to  30  bushels  per  acre.    *    »    *    *    Thirty  or  forty  vears  ago  they  bad 

i vantages  of  a  most  excellent  virgin  soil,  which  was  as  well  adapted  to  wbMt 

.vher  cro]>,  and  had  there  beeu  proper  care  exercised  with  reference  to  keeping 

r     A^ii  in  a  good  state  of  fertility,  by  making  and  applying  as  much  bam-yardmaaiin 

•    -*is  pr*»'**»'*nbi'*  there  never  "would  h""^**  i">*»r    -iM-  ^    i<^rAa«Q  {n  ^^  vmmberol 
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The  case  also  is  cited  by  the  same  writer  of  the  progress  of  wheat- 
cultivation  ill  the  county  of  Norfolk,  England.  The  average  produce 
Avas,  in  1773, 15  bushels  per  acre ;  in  1796,  28  bushels  per  acre ;  in  1862, 
32  to  36  bushels  per  acre,  the  increase  heiag  due  to  drainage,  tillage, 
and  to  the  growth  of  improved  varieties. 

Touching  the  same  subject  a  well- versed  writer  pertinently  says: 

If  tho  nntanght  peasantry  of  Knssia  or  Hungary  grow  more  wheat  per  acre  than  the 
comparatively  educated  flEunners  of  the  United  States,  our  edacation  is  found  wanting. 

And  this  covers  the  ground.  It  is  not  wholly  the  education  af- 
forded by  books,  but,  in  conjunction,  that  attained  through  observation, 
experience,  endurance,  which  gives  great  results.  The  neglect  of  farm- 
ers in  regard  to  seed-selection  and  labor  to  maintain  their  excellence  is 
a  matter  of  serious  concern.  In  view  of  the  well-ascertained  degener- 
acy of  varieties  of  seeds  cultivated  in  many  sections  of  our  country, 
the  Department  unceasingly  devotes  itself  to  the  substitution  of  the 
fresh  and  the  vigorous.  In  putting  into  the  hand  of  the  farmer  such 
qualities  of  seeds  and  plants  as  are  best  adapted  to  his  land  and  climate, 
he  is,  as  it  were,  placed  upon  his  feet  and  given  the  opportunity  of  con- 
ducting his  operations  more  advantageously.  It  must  not  be  forgotten 
that  seed-selection  is  of  primary  importance ;  nor  less  to  be  urged,  the 
necessity  of  rotation  of  crop  and  supply  of  the  soil  with  the  elements 
requisite  for  the  sustenance  of  particular  growth.  The  means  are  not 
without  easy  avail.  Garefiod  husbanding  of  the  resources  afforded  by 
nature,  and  proper  appliance,  are  almost  alone  necessary  for  the  attain- 
ment of  results  hoped  for  by  the  cultivator.  Farmers  must  depend  and 
act  upon  the  fact  that  it  is  within  themselves  to  maintain  the  standard 
of  their  seeds,  and,  of  course,  the  products  of  them.  To  look  for  new 
varieties  constantly,  to  reach  out  periodically  for  new  supplies  from  dis- 
tant sources,  is  simply  the  impolicy  of  careless  husbandry,  the  result  of 
that  thoughtlessness  which  taketh  no  care  for  the  morrow.  The  state- 
ment of  a  contributor  to  one  of  our  leading  current  publications  is  worthy 
of  consideration : 

The  notion  that  wheat  cannot  be  improved  upon  without  going  off  the  original  farm 
for  seed  is  against  the  opinions  and  practice  of  tho  best  wheat-growers  in  the  tme 
wheat-countries,  such  as  Central  and  Western  New  York.  A  wheat-raiser  there  will 
determine  by  trial  the  variety  of  wheat  that  he  can  make  most  profitable,  and  he  wiU 
so  handle  it  in  preparing  his  seed  as  to  secure  the  large,  plump,  and  x>erfect  kernels, 
fejecting  all  that  are  below  the  highest  standajxl,  and  contmne  from  year  to  year  to  do 
this.  Some  select  the  heads,  one  by  one,  of  the  most  perfect  samples,  and  having  se- 
cured enough  to  sow,  perhaps,  only  one  acre,  they  wiligive  the  best  cultivation  to  it; 
and,  again,  from  the  product  select  another  bushel,  and  so  go  on,  until  they  will  have 
a  sample  of  wheat  that  will  be  so  improved  that  it  will  take  the  name  of  the  improver, 
and  be  ranked  in  value  high  above  the  unimproved.  Let  the  same  care  and  skill  bo 
given  to  the  improvement  of  wheat,  by  men  who  live  in  the  best  wheat-countries,  that 
has  been  given  to  short-horn  cattle,  and  the  idea  of  going  anywhere  but  to  these  im- 
provers for  seed  will  have  no  supporters.  • 

Eeferring  to  the  fact  of  the  rapid  deterioration  of  the  soil  in  Ohio  by 
excessive  cropping,  and  premising  the  inquiry,  **  How  shall  we  retain  the 
fertility  of  our  soilt'*  the  Hon.  D.  O.  Bichmond,  before  the  agri- 
cultural convention  of  that  State  for  1871,  adduces  some  practical  illus- 
trations ^rom  the  agriculture  of  foreign  countries  which  may  be  weighed 
with  profit: 

There  ia  abundant  evidence  that  a  country  can  maintain  its  fertility  from  its  own 
sources.  For  instance,  China,  which  is  the  best-cultivated  country  in  the  world,  has 
naturaUy  a  very  poor  soU,  with  many  of  the  hill-sides  covered  with  a  poor,  yellow, 
hard-pan,  the  waters  of  the  sea  which  wash  its  coast  exhibiting  a  poor  clay-color. 
This  country,  by  the  antizing  industry  ef  the  people,  retains  its  fertility  from  its  own 
resources,  supports  its  immense  population  of  over  400,000;000,  and  has  continued  to 
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do  this  for  at  least  many  centuries,  and  perhaps  tbonsandB  of  years.  TheChinMepw 
no  -xreodH,  save  and  use  everything  that  can  possibly  inako  manure,  and  apply  it  it 
land  t-o  the  best  advantup^c.  Nothing  is  wasted  in  that  coantry.  Very  few  t  iw 
animabi  are  kept,  conHef|uently  they  have  to  look  to  other  sources  for  mannie,»uu  ki- 
man  excrement  is  mostly  depended  on  as  a  fertilizer.  We  could  learn  soine  viha- 
ble  lessons  from  them  in  the  preparation  and  application  of  mantrre.  The  principle  «f 
the  earth-closets,  now  just  coming  into  use  in  this  Goautry,  has  been  in  nse  there  prob- 
ably for  centuries. 

Eeferring  to  his  personal  observations  abroad^  Mr.  Bichmond  then 
that  Belgium  was  tlio  best-cultivated  country  in  Earope.  The  landiias 
been  tilletl  over  a  thousand  years,  its  fertility  maintained  by  resonroe^ 
found  at  home.  Its  fields  yield  50  bushels  of  wheat  per  acre,  withotker 
crops  in  proportion.  A  great  secret  of  the  success  is  in  the  economyof 
the  manures. 

It  is  proposed  to  embrace  in  as  short  a  compass  as  i>ossibl6  statements 
and  experiments  concerning  some  of  the  leading  cereals,  grasses,  &t. 
distributed  by  the  Department.  Experiments  of  an  earlier  date  tb» 
the  present  year  are  not  referred  to. 

CEBEALS. 

Among  the  varieties  of  grain  introduced  by  the  Department,  sevoal 
have  attained  established  reputations,  and  have  stMdfly  maintidned 
without  noticeable  deterioration,  the  qualities  which  <MrlginaUy  reoos- 
mended  them.  Where  the  value  of  a  cereal  to  a  section,  or  ta  tke 
country  at  large,  is  fully  proved  by  experiments,  and  a  saffldent  tiffle 
has  elapsed  to  afford  opportunity  for  seed-hnsbanding,  it  is  left  tritk 
cultivators  to  maintain  the  purity  and  excellence  of  the  variety  1^  V 
pliances  which  ought  to  be  known  to  them,  whfle  the  Department  goes 
forward  in  its  purpose  of  instituting  tests  of  still  other  improred  kfid& 

During  the  year  three  varieties  of  barley,  known  as  tiie  Chevalier. 
Saxouiau,  and  Probstier,  have  been  distributed.  Their  merfte  hm 
been  descanted  ux)on  in  former  reports,  since  they  have  been  cnltivirtid 
and  carefully  experimented  with  for  several  years.  There  has  been  do 
variation  iu  the  character  of  reports  for  the  year.  They  may  be  con- 
sidered as  varieties  well  established. 

The  Scotch  rye  distributed  is  also  a  variety  well  known  and  appra* 
ciated,  especially  at  the  West. 

Establisbe<l  varieties  of  wheat  are  the  Tappahannoek,  a  Virginiairitt*' 
tor- wheat,  distributed  by  the  Department  at  intervals  since  1883,  and 
the  Arnautka,  imported  from  Odessa.  Bussia,  in  1864^  an  early,  harilyi 
and  prolific  spring- wheat,  distributed  annually  since  that  year.  Goa- 
teeming  the  origin  of  the  valuable  native  variety  known  as  T^»pataas- 
nock,  Mr.  Thomas  J.  Edge,  agricultural  editor  of  the  Hbdladelpbia  Age^ 
says  that  some  time  during  May,  1854,  IVIr.  Boughton,  of  Bssez  Ooimty, 
Virginia,  found  in  Ids  field  a  bunch  of  wheat  of  such  growth  as  to  at- 
tract  his  attention.  By  marking  it  he  was  enabled  to  watch  its  gxoirth 
and  progress.  At  harvest  he  found  it  to  be  a  white  wheat,  at  least 
two  weeks  earlier  than  the  surroundius;  red  wheat 

The  Department,  in  18G8,  introduced  from  England  the  Excelsior  (At, 
and  from  Sweden,  in  the  same  year,  the  White  SchSnen  or  Beaotiftil 
oiit — varieties  equaled  by  few  and  surpassed  by  none  in  the  conntiJ« 
in  vigor,  weight,  and  adaptability  to  diiierent  latitodes*  Sbperimoits 
reported  during  the  past  year  are  no  less  favorable  in  fegard  to  the 
varieties  of  wheat  and  oats  here  indicated  than  heretofore ;  and,  indead, 
the  increased  profit  and  greater  satisfaction  ineident  to  rawing  aqpenor 
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grains  have  stimQlatod  into  exercise  the  care  and  ambition  of  fanners 
in  the  direction  of  seed-selection  and  carefhl  cnltivation. 

Great  ditlicnlty  has  been  exi)erienced  in  securing  a  reliable  spring- 
Tvheat,  either  in  this  country  or  from  Europe.  A  trial  of  wheats  raised 
in  Oregon,  and  known  by  the  names  of  Bed  and  White  Australian,  has 
been  made  in  several  sections  of  the  Union,  but  without  results  to  war- 
rant the  continuance  of  their  distribution.  It  has  been  found  that  the 
wheats  of  the  Pacific  slope  are  not  well  adapted  to  the  Atlantic.  Cer- 
tainly the  most  reliable  spring-wheat  up  to  this  time  sent  odt,  and  the 
best  suited  to  our  wide  Latitude,  is  the  Amautka.  In  view  of  these 
facts,  its  further  distribution  in  those  localities  most  suitable  for  its 
propagation  has  been  determined  upon,  and  a  new  importation  ordered. 

The  introduction  of  sevend  foreign  winter-wheats  has  not  been  at- 
tended with  any  considerable  success,  tibose  ftom  England  especially. 
While  doing  fairly  in  isolated  instances,  the  weight  of  experiments  has 
been  against  them  as  wheats  calculated  for  a  wide  distribution.  Among 
tliese  may  be  named  the  Bough  Ghaf^  the  Talavera^  an  Italian  wheat 
which  flourished  well  in  England,  and  the  Polish,  which  also  succeeded 
well  there.  The  importations  were  made  in  1868 }  but,  after  repeated 
trials,  the  further  distribution  of  these  varieties  was  discontinued. 

Among  the  wheats  more  recently  introduced,  and  now  upon  trial,  is 
the  FULTZ.  It  is  deemed  advisable  to  state  more  at  length  the  result 
of  ex|)eriments  made  with  this  and  otb^  cereals  more  recently  intro- 
duced, up  to  this  time  received. 

A  historical  note  of  the  origin  of  this  wheat  was  made  in  the  report 
of  the  Department  ibr  1871.  Satisfied  by  personal  inspectioii  of  the 
grain,  and  by  well-authenticated  £iets,  as  to  its  snccessfol  culture  in 
its  original  locality,  that  it  was  a  cereal  of  more  than  ordinary  merit, 
the  Commissioner  determined  to  put  it  upon  trial  in  the  winter-wheat- 
growing  sections  of  the  country.  A  distribution  in  small  quantities,  for 
exi>erimental  purposes,  was  accordingly  made  in  1871.  The  almost  uni- 
Ibrni  success  attending  experiments  warranted  a  further  distribution  in 
1872.  It  waa  desired  especially  to  add  an  impulse  to  wheat-culture  in 
the  Southern  States  by  furnishing  an  early,  hardy,  prolific,  and  reliable 
variety,  calculated  to  inspire  confidence  and  stimulate  endeavor.  The 
results  of  experiments  have  more  than  equided  expectation.  In  the 
experiments  which  are  noted  it  must  be  bonie  in  mind  that  they  are,  as 
a  general  thing,  conducted  with  more  than  ordinary  care,  &n  ^maUplotgj 
and  yields  per  acre  are  rated.  The  yields  in  some  cases  may  iH[>peai* 
unusually  large.  It  is  a  question  for  determination  by  farmers  them- 
iu^h  es  whether  or  not  they  can  make  it  *'  pay  "  to  expend  upon  a  large 
tract  the  same  energy  and  skill  and  a  proportional  time— raising  the  pro- 
ductiveness of  their  fields  from  10  and  12  bushels*  or  even  less,  to  double 
or  more. 

As  shown  by  the  report  of  the  Department  for  1871,  the  wheat-pro- 
duet  of  that  year  in  the  Southern  States,  (exelnsive  of  Florida  and 
Louisiana,  where  wheat  is  not  as  a  crop  grown,)  averaged  a  little  more 
than  8  bushels  })er  acre. 

In  the  light  of  the  experiments  with  the  Pultz  wheat  reported  from  a 
majority  of  the  States  of  the  South,  the  yield  rarely  tailing  below  20 
bushels  per  acre,  and  genendly  touching  mndi  hi^er  figures,  the  great 
possibilities  of  wheat-culture  in  that  section  of  our  country  are  appar- 
ent, when  the  conditions  of  intelligent  profMuration  of  soils,  the  sowing 
of  seeds  of  ascertained  excellence,  and  fiuthful  effort  are  complied  with. 

Experiments  mth  Fultz. — ^In  Baltimore  County.  Maryland,  the  yield 
was  double,  compared  to  the  stanAutl  variety,  Meaiterranean.    It  stood 
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ii  severe  wiuter  better  than  auy  other  kiud.  The  same  bardiuessof 
^rowtli  is  rei)orted  from  the  county  of  3IoDtgomery-  Keports  from  sii 
counties,  in  (iach  case  indicate  superiority  of  yield,  earliness  of  matniity. 
excellence  of  quality  and  of  weight  to  the  wheat-standard,  of  the  sec- 
tion, in  one  case  CG  pounds  having  been  reached,  and  in  another  (M^ 
per  bushel. 

From  Virginia  forty  experiments  have  been  reported,  from  nearly  as 
many  counties.  The  accounts  are  all  favorable.  The  lowest  reported 
yield  is  15  bushels  per  acre,  while  the  average  rate  touches  30  bodieU. 
Several  yields  above  40  bushels  are  reported,  one  of  GQ%  bushels.  In 
JScott  County  it  is  pronounced  to  be  almost  100  per  cent,  better  than  the 
common  varieties.  A  farmer  in  Botetourt  County  reiiorts  from  ^ 
pounds  sown  the  remarkable  yield  of  333  pounds.  The  Aveight  of  grain 
has  reached  OS  pounds  per  bushel,  and  04  pounds  is  not  uncommon. 

Seventeen  counties  in  North  Carolina  have  made  returns,  showing 
that  where  the  proper  conditions  in  sowing  were  observed  great  satis- 
faction with  the  variety  has  resulted.  In  two  cases  only  reports  were 
unfavorable,  and  these  were  consequent  upon  unusually  late  sowing. 
November  20  and  February  21.  Its  adaptation  to  the  soil  and  climate  is 
not  questioned.  In  Burke  County,  yield  30  bushels  per  acre,  weighing 
05  pounds,  superior  in  all  re^spects  to  varieties  usually  grown.  Mr. 
Perry,  of  ]3avio  County,  fertilized  with  leached  aahes  and  tobacco- 
stalks,  and  harvested  13^  bushels  per  acre,  weighing  G2^  pounds  per 
bushel,  and  says  that  the  land  would  not  have  produced  3  bushels  with- 
out the  fertilization. 

Success  invariable,  as  far  as  reported  in  South  Carolina.  Jji  FaiifieM 
County  it  yielded  at  the  rate  of  16  bushels  per  acre,  although  sown  on 
very  poor  land.    Pronounced  hardy,  and  very  productive  for  the  climate. 

Reports  received  from  eleven  counties  in  Georgia :  In  Union  County 
better  by  50  per  cent,  than  varieties  usually  sown.  Several  yields  of 
25  bushels  per  acre  are  reported.  Weight  generally  above  60  jwnnds 
and  as  high  as  05  pounds  per  bushel. 

In  Eandolph  County,  Alabama,  yield  24  bushels  i)er  acre. 

To  the  wants  of  Texas  this  wheat  seems  to  be  iiarticularly  adapted. 
Yields  of  20,  35,  and  50  bushels  per  acre  are  stated.  Withstands  rust 
better  than  other  varieties. 

Ilcports  Irom  three  counties  in  Arkansas ;  all  favorable.  An  experi- 
menter  in  Columbia  County  says :  "  This  wheat  is  superior  in  every  ^^ 
spect  to  any  I  have  seen  in  this  country* ;  ripens  about  the  same  time  as 
the  common  wheat.'^ 

lleturns  from  fourteen  counties  of  Tennessee  j  all  favorable.  In  the 
majority  of  experiments  in  the  fine  wheat-growing  region  of  this  State, 
this  variety  is  characterized  as  among  the  most  successfiil  ever  intro- 
duced. In  Davidson  County  the  average  ])roduction  was  rated  at  40 
bushels  per  acre,  with  careful  attention.  Yields,  notwithstanding  the 
unpropitious  season  of  1871-'72,  rarely  fell  below  20  bushels  i)er  acre. 
In  the  county  of  Granger  it  escaped  the  midge  by  which  other  wheat, 
including  the  Tappahannock,  was  destroyed.  In  weight  it  reached  05 
pounds. 

Is  considered  by  a  Braxton  County,  West  Virginia,  correspondent 
well  adapted  to  the  climate  and  soil.  In  Jefferson  County  is  pronounced 
80  ])er  cent,  better  than  the  common  varieties  in  yield. 

Iteports  from  nine  counties  of  Kentucky :  l^ted  yields  per  acre,  20, 
25,  30,  32,  and  48  bushels.  Weight,  usually  above  60  poonds  per  bushel, 
and  reaching  05  pounds.  In  tlie  county  of  Ohio  the  crop  gave  fidly 
double  the  jield  of  the  ordinarily  good  crop.    Mr.  H,  ITewell,  Poladd 
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County,  speaking  of  his  crop  of  48  bushels  per  acre,  says :  "  Laud  ad- 
joiuing  that  on  which  this  Wheat  was  sown  made  20  bushels  per  aero  of 
Alabama  red  wheat,  sown  in  the  same  way." 

Several  experiments  in  Missouri  have  resulted  favorably.  Yields  of 
30  and  33.^  bushels  are  reported.  In  Franklin  Count>''  said  to  be  better 
than  "  Golden  Chafi',"  the  hardiest  wheat  of  that  section. 

In  Belkuap  County,  New  Hampshire,  the  yield  was  30  bushels  per 
acre.  In  Cape  May  County,  New  Jersey,  yield  31. J  bushels  i>er  acre. 
AVas  about  one  week  earlier  than  other  varieties. 

Reports  from  the  Western  States  are  not  as  numerous  as  was  to  be 
anticipated  from  the  quantity  of  grain  distributed.  Statements,  how- 
ever, have  been  received  from  a  majority  of  them.  In  Illinois  26  bushels 
per  acre  have  been  raised,  a  weight  of  64  pounds  per  bushel  noticed,  and 
the  yield  characterized  as  better  than  the  common  varieties.  In  Indiana 
20,  25,  and  27  bushels  per  acre,  and  thought  to  be  the  best  yet  intro- 
duced to  stand  the  severity  of  the  winters.  Ohio,  30  and  20  bushels ; 
heads  large ;  grain  plump.  Michigan,  an  experiment  resulting  in  32 
bushels  per  acre — Barry  County.  In  Iowa  it  stands  the  winter  well, — 
Washington  County.  Two  reports  from  Kansas  are  not  favorable  to 
this  wheat.  A  Mitchell  County  correspondent  says  it  is  not  hardy 
when  the  ground  is  exposed  in  winter  to  frosts  and  winds  from  the  lack  of 
a  covering  of  snow — the  case  in  that  State. 

Touzelle. — A  somewhat  extended  notice  was  given  of  this  wheat  in 
the  annual  report  for  1871,  embraeing  experiments  which  clearly  prove 
the  variety  to  be  one  of  great  excellence  and  adapted  to  those  sec- 
tions where  winter-wheat  is  the  more  successful,  but  in  which  much 
sturdiness  of  growth  is  not  requisite.  While  it  has  succeeded  in  New 
York,  Pennsylvania,  Indiana,  and  even  in  Michigan,  it  has,  in  a  more 
marked  degree,  proved  valuable  as  an  acquisition  to  the  South.  As  de- 
scribed, it  is  a  l)eardle6s,  white  winter-wheat,  classed,  on  account  of  its 
native  habitat,  with  Mediterranean.  During  the  present  year  300  bushels 
of  this  wheat  have  been  distributed.  While  experimenters  have  been 
slow  in  reporting  results,  there  seems  to  be  no  falling  off  or  deteriora- 
tion in  the  variety  as  far  as  heard  from.  The  wheat  has  now  been  on 
trial  about  three  years. 

For  experiment  Mr.  D.  B.  Alexander,*  of  Culpeper  County,  Virginia, 
sowed  nine  varieties  of  wheat,  and  found  none  equal  to  the  Touzelle. 
During  three  years  of  experiment  this  variety  invariably  ripened  from 
six  to  ten  days  earlier  than  any  other.  Another  experimenter  in  the 
same  county  states  that  last  season,  1871-72,  it  yielded  50  bushels  to 
the  acre,  weighing  ^  pounds  per  bushel.  A  correspondent  considers 
it  the  best  wheat  he  has  tried  in  Augusta  County.  Eeports  showyields, 
in  Amelia  County,  32  bushels  per  acre,  when  sown  iTovember  20;  in 
Albemarle  County,  30  bushels.  Yield  in  Delaware,  22  bushels  per  acre, 
weighing  60  pounds  per  bushel. 

It  is  considered  the  largest  and  best  grain-product  in  Esmeralda 
County,  Nevada. 

The  experiments  of  Mr.  Alexander  are  more  at  length  given  in  the 
agiicultural  columns  of  the  New  York  World,  of  date  of  October  9, 1872. 
The  statement  is  as  follows : 

Mr.  D.  li.  Alexander,  of  Culpeper,  Virginia,  forwarded  samples  of  Touzollo  white 
winter-wheat,  imported  from  lYance.  He  received  the  seed  from  the  Department  of 
Agriculture  in  18^.  He  has  tested  it  for  three  years,  with  complete  success.  Last 
S43ason  it  yielded  50  bushels  to  the  acre,  which  was  weighed  in  diflferent  lots  at  two 
commission-honses  in  Culpeper,  the  return  being  from  each  66  pounds  to  the  bushel. 
It  is  very  prolific  and  remarkably  hardy.  It  is  a^  early  variety  and  branches  or  stools 
out  splendidly     He  planted  Touzelle  JW'th  of  September,  1870,  and  it  ripened  June  1, 
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1871,  fully  t<?Q  days  earlier  tban  tbo  Loncast^^r,  with  eqnal  chances  iu  soil  and  fat 
tivutioii.  On  cue  stcx'k  twrnt^'-foiir  stalks,  with  lai^,  Trell-fi lied  heads,  werccoantd. 
The  straw  is  very  clear  aii<l  bright.  The  stalk  is  pyramidal  in  shape,  auil  vill  m 
lod^e.  It  was  treated  the  saino  as  the  ^neral  crop  of  Lancaster.  It  madu  a  bettrr 
staud  on  thin  soil  thau  the  LancaBter.  TouKoile  is,  nDdoubtedly,  hardy.  I  Tronldnx- 
oijunojid  it  lor  sowing;  in  the  Northern  States. 

CORN 

Cooley, — In  the  beginniDg  of  the  current  year  the  attention  of  tbe  De- 
partment was  directed  toward  the  introduction  of  now  varieties  of  oorc 
which,  with  earliuess  of  maturity,  exempting  them  from  eflects  of  the 
frosts  of  one  section  and  the  droughts  of  another,  woald  combine  pidiii- 
cacy  and  excellence  of  quality  as  food-products  A  new  variety,  knoim 
as  the  Cooley,  was  distributed  to  a  selected  list  of  fairmers  in  different  sec- 
tions of  the  country-,  with  a  request  that  very  carefal  experiments  shoaU 
be  made  and  accurate  reports  of  results  returned.  The  origin  of  the 
corn,  as  stated  by  Mr.  Cooley,  was,  that  on  his  farm,  on  Manchester 
Island,  Ohio  Eiver,  he  took  a  small  ear  of  eight-rowed  corn  that  matmcd 
(]uite  early,  and  planted  it  for  roasting-ears  near  a  field  of  lurge  vhit^ 
corn.  The  small  became  crossed,  or  intermixed,  with  the  large  oon. 
He  took  the  earliest  and  finest' ears  of  thi^  product  and  planted  thener 
year,  and  repeated  the  operation  the  following  year ;  siuce  whidi  time 
he  has  kept  the  new  vaiiety,  thus  developed,  by  itself  in  cnltivatioii,  and 
claims  to  have  greatly  improved  its  quality,  productiveness^  Mid  euiy 
maturity.  He  claimed  that  it  would  produce  as  much  per  acre  asuT 
variety,  and  on  an  average  would  mature  two  montiis  earlier.  Seports 
ofexperiments  made  with  the  Department  distsribution  have  beeme- 
turned  from  the  Eastern,  Middle,  Western,  and  Sou^em  States,  and  an 
here  epitomized. 

The  Cooley  com  cannot  prudently  be  recommended  for  this  latitede; 
it  was  killed  by  frosts  in  September,  in  Kennebec  County,  Maine. 

It  failed  to  meet  expectations  as  to  earliuess  and  excellence  of  qoalily 
in  Franklin  County,  Vermont. 

Growing  too  large  in  stalk  and  being  hard  to  husk,  is  not  considerei 
valuable  in  Ilampden  County,  Massachusetts. 

Considered  nearly  worthless  for  cnlture  when  compared  with  the  field- 
corn  usually  grown.  The  same  is  true,  says  a  correspondent,  with  all 
varieties  grown  two  or  three  degrees  south.  After  much  experimeotiiig} 
has  found  grain  grown  farther  north  more  adaptable— Merrimac  Coonty, 
New  Hampshire. 

On  account  of  its  superior  excellence,  is  considered  a  decided  aociuiisi- 
tion  in  Mercer  County,  New  Jersey. 

Not  desirable  as  a  field-corn  in  comparison  to  the  flue  com  of  Chester 
County,  Pennsylvania.  Another  experimenter  in  same  county  sa^'S,  that 
although  it  might  bear  cutting  sooner,  the  fodder  is  not  as  large,  uor 
can  the  yield  at  all  be  compared  to  the  common  com.  Planted  May  13, 
in  Bucks  County,  was  fit  for  table-use  in  fifteen  weeks,  and  arrived  at 
I'uU  maturity  a  week  later.  An  experimenter  in  Delaware  County  is  not 
favorably  impressed  with  it  either  in  regard  to  early  maturity  or  yield 
as  a  crop. 

Being  a  hard  grain,  makes  an  excellent  quality  of  meal ;  but  for  gen- 
eral planting  is  less  profitable  than  the  gourd-seed,  says  a  New  Castle, 
Delaware,  correspondent.  Another,  of  same  county,  says  it  proved  to 
be  an  excellent  com,  maturing  ten  days  earlier  than  yeUow,  and  about 
four  days  earlier  than  gourd,  but  the  product  was  not  as  large  as  the 
latter. 
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Planted  May  25,  without  extra  care,  was  ready  for  table-use  in  twelve 
weeks,  and  matured  in  eighteen,  in  Ogle  County,  Illinois.  In  the  county 
of  La  Salle  the  yield  was  10  bushels  less  per  acre  than  other  corn.  No 
earlier  than  the  Dent  corns,  nor  any  better  in  quality. 

In  Orange  County,  Indiana,  was  seventeen  to  nineteen  days  earlier 
than  the  white  corn  grown  in  the  vicinity,  but  did  not  yield  as  much  by 
6  or  8  bushels  ix^r  acre,  both  treated  alike.  Not  earlier  than  some  other 
varieties  of  whiteHint  in  common  cultivation,  nor  equal  to  some  of  them 
in  productiveness, — ^Delaware  County.  Yields  to  10 per  cent  less  than 
the  common  corn,  but  valuable  because  it  ripens  iu  time  to  allow  the 
plowing  up  of  corn-stubble  for  wheat-sowing, — Orange  County. 

In  Oakland  County,  Michigan,  was  fit  for  table-use  in  thirteen  weeks, 
and  fully  ripened  in  seventeen ;  was  about  two  weeks  later  than  com- 
mon yellow  com  planted  same  day. 

Planted  in  Waukesha  County,  Wisconsin,  May  3,  was  fit  for  table-use 
in  eighty-nine  days,  and  for  cutting  in  one  hundred  and  eighteen ;  not 
fully  ripe  until  September  20,  or  one  hundred  and  twenty-eight  days. 
Pronounced  a  failure  by  several  farmers  in  Dunn  County.  In  Dodge 
County,  planted  May  20,  was  fit  for  table-use  in  twelve  weeks,  and  for 
the  crib  in  fifteen. 

In  Des  Moines  County,  Iowa,  planted  May  23,  fully  two-thirds  of  the 
ears  were  ripe  at  the  end  of  fourteen  weeks.  Satisfied  with  the  variety. 
Planted  May  24,  in  Mitchell  County,  was  ripe  September  20.  Ears  large 
and  heavy ;  often  two  good  sound  ones  to  a  stalk. 

Earlier  than  any  variety  ever  raised  in  Baltimore  County,  Maryland. 

Planted  April  25,  in  Albemarle  County,  Virginia,  it  was  fit  for  table- 
use  July  20,  and  was  harvested  August  19.  Anotner  experimenter  in 
same  county  says  it  is  fit  only  for  table-use  iu  that  latitude,  and  will 
not  produce  the  amount  of  forage  or  grain  yielded  by  the  large  Southern 
varieties. 

A  farmer  of  Tyrrell  County,  ¥orth  Carolina,  thinks  that  two  crops  can 
be  successfully  raised  in  tluUi  State.  Planting  7th  of  May,  he  had  from 
the  product  good  meal  within  fourteen  weeks.  A  farmer  of  Halifax 
County  says  it  is  no  earlier,  and  is  less  prolific  than  other  varieties. 

Matures  before  the  usual  summer  droughts  in  Floyd  County,  Georgia. 
<^  Will  do  for  a  market-garden  com,  but  will  never  take  the  place  of  our 
sweet  and  field  com,  the  ears  being  smaller  and  the  grains  flintier."  Two 
rei)orts  from  Cobb  County  recommend  it  for  earliness  and  excellence, 
but  not  for  quantity  of  yield  as  compared  with  white  com  usually  grown. 
Early  yields  reported  in  Brooke  and  Pike  Counties ;  in  the  latter  25 
bushels  per  acre. 

As  cited  in  the  monthly  report  of  the  Department  for  July,  1872,  Mr. 
J.  D.  Wolfe,  of  Pensacola,  Florida,  says  that  he  marketed  his  product  two 
weeks  in  advance  of  all  other  com,  and  that  for  early  maturity  and  pro- 
ductiveness it  is  unrivaled  in  that  section.  On  one-sixth  of  an  acre, 
although  the  season  was  unfavorable,  he  raised  one  hundred  and  ten 
dozen  ears  of  good  size^hich  netted  in  market  $24.75,  or  at  the  rate  of 
$148.50  per  acre.  Mr.  Wolfe  planted  his  corn  at  different  times,  with 
reference  to  having  roasting-ears,  until  the  frosta  in  November.  Hav- 
ing planted  peas  between  the  rows,  he  would  have,  in  addition  to  his 
corn  and  pea  product,  corn-fodder  and  forage  at  the  i*ate  of  two  tons  to 
the  acre,  the  ground  being  cleared  in  time  for  a  crop  of  turnips,  ready 
for  the  market  in  January.  In  a  subsequent  report  he  states  that  he 
planted  about  the  J8th  of  March ;  commenced  using  the  com  about  24th 
of  June,  and  all  was  pulled  by  July  16 ;  fully  matured  by  the  middle  of 
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August,  <aiul  leaves  dry.    It  is  supposed  that  in  Suwannee  Coantyit 
"Nvill  with  proper  care  make  two  crops. 

Ou  account  of  its  early  maturity  is  considered  an  acquisition  of  gnd 
merit  in  Wilcox  County,  Alabama. 

A  statement  ot*  Mr.  A.  J.. Wright,  of  Claiborne  County,  3D; 
published  in  the  monthly  report  for  July,  1872,  shows  that  the  twwy 
corn  received  from  the  Department  and  planted  March  8  and  March  23, 
on  land  of  moderate  strength,  with  a  slight  broadcasting  of  ashes,  plastet 
and  superphosphate,  yielded  an  abundance  of  choice  loasting-eara  1^ 
the  10th  of  June — ov  about  as  eiirly  as  the  ea.rliest  gaiden  vaiiede& 
IHanted  nearly  a  month  after  the  Peabody  Prolific,  it  was  in  d 
ear  ten  or  twelve  days  in  advance  of  that  variety.     **  We  had  8 
varieties  of  corn  from  Kansas,  and  some  of  the  kinds  usually  p 
here,  but  the  'Cooley'  was  superior  to  any  of  them,  except  the'rw- 
hody.'*^    Ee ports  from  three  other  counties  concede  material  earliness 
of  maturity'  and  great  prolificacy.    Dr.  Compton,  of  Jackson,  is  not 
hovv'ever,  satisfied  that  it  will  do  to  rely  upon  for  a  field-crop. 

In  the  parish  of  TeiTc  Bonne,  Louisiana,  it  is  preferred  as  an 
variety  to  any  other.    Planted  without  extra  care  in  the  par      of  j 
Baton  liouge,  April  15,  the  product  was  ground  in  twelve  we 
live  days.    If  planted  early  in  March  it  might  mature  withonc  a  aivp 
of  rain.    Mr.  John  L.  Slaughter,  of  New  Orleans,  states  that  he  i 
this  corn  on  well-prepared  ground,  April  1.    One  week  after  it 
a  drought  set  in  which  continued  for^-nine  days ;  yet,  notwithsc 
this  disiidv.antage,  the  corn  was  ready  for  table-use  in  about  eiera 
weeks,  and  fully  matured  in  thirteen.    Planted  in  the  i>arish  of  'Mai 
Coupee,  March  12,  the  crop  was  gathered  the  last  of  June. 

Reports  received  from  five  counties  in  Texas,  all  going  to  show 
this  corn  meets  a  desired  "want.    Planted  March  18,  in  Navarre  C 
there  were  perfect  roasting-ears  June  11,  and  was  ready  for  grindine< 
11.    Earlier  by  twenty  days  than  other  varieties  in  Chambers  G 
A  correspondent  thinks  that  if  the  season  is  reasonably  favo 
Cooley  will  mature  in  one  hundred  days.    "It  is  the  very  com  lor 
dry  climate,  since  it  will  mature  before  the  usual  drought  sets  in."  a 
Williamson  County  it  was  jilauted  February  26,  and  was  fit  for  loastiiis- 
ears  about  the  first  week  in  June,  and  thoroughly  ripe  about  the  Istof 
July. 

Matures  at  least  fourAveeksexirlier  than  the  common  com. — Colaii 
County,  Arkansas.  Valuable  as  an  early  com  and  for  its  exoeii 
bread-making  qualities,  but  is  too  hard  and  small  for  stock-corn. 

A  farmer  of  Hamblen  County,  Tennessee,  says:  ^^ Although  a  smaB 
field  variety  the  Cooley  is  as  productive  as  larger  kinds.  In  this  lati- 
tude wq  are  visited  on  an  average  of  two  out  of  every  three  years  with 
a  most  scorching  and  ruinous  drought,  which  sets  m  first  at  the  time 
our  large  field-corn  begins  to  tassel,  and  the  com  is  in  a  G;reat  measme 
ruined.  This  fatal  result  is  avoided  by  this  variety,  which,  if  plaated 
in  anything  like  good  ground  between  the  Ist  and  10th  of  April,  iriU 
bo  in  full  roastiugear,  and  even  getting  hard,  before  these  diy  spdb 
set  in.    It  is  at  least  one  month  earlier  than  our  earliest  fleld-oom." 

In  the  county  of  Harrison,  AVest  Virginia,  it  matured  in  about  twenff- 
iour  weeks.    The  common  com  matures  as  soon. 

Planted  on  the  5th  of  May  in  drills,  in  rich,  mellow  soil  well  piepand; 
roasting-ears  about  July  12,  and  matured  in  foiurteen  weeks  flrom  taiM 
of  planting, — Bellevne,  Kentucky. 

Planted  June  10,  in  Clinton  County,  Missouri,  was  ready  for  table-use 
in  twelve  weeks.    Yield  4G  bushels  per  acre. 
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Tho  result  of  all  the  information  we  have  regarding  this  corn  is,  that 
it  is  adapted  to  asonthem  climate,  because  of  its  early  maturity,  and  its 
avoiding  the  drought  of  August,  so  prejudicial  to  the  white  corn  of  the 
Bouth ;  that  while  it  is  not  so  prolific  as  the  large  gourd-seed,  it  is  more 
certain  in  its  production,  and  therefore  desirable  in  the  Southern  States. 
It  has  not  been  successful  in  the  Northern  and  Middle  States,  not  ma- 
turing much  earlier  than  the  yellow  gourd-seed,  and  being  far  less  pro- 
lific. The  Department  will  therefore  continue  to  test  its  usefulness  by 
(       ibution  of  it,  but  only  in  the  Southern  States. 

1  \sylvania  yellow  com. — ^This  variety  of  yellow  field-corn  has  been 
ra  a  with  great  success  in  i)ortions  of  Eastern  Pennsylvania  for  several 
v<     s.    Early,  prolific,  hardy,  yielding  abundance  of  fodder,  it  was 

emed  a  varied  suitable  for  the  South  to  take  the  place  of  its  deteri- 

it      maize.    It  is  a  yellow  gourd-seed  com  with  red  cob;  its  ear 

a  i  like  the  white  gourd-seed  pf  the  South,  but  not  quite  so  large, 
u  very  much  earlier  in  maturing.  It  was  distributed  to  some  extent 
b  'j  year,  and  reports  from  the  South  are  so  favorable  that  the  Depart- 
ment proposes  to  make  farther  distribution  this  year.  It  will  grow  well 
and  prove  satisfactory  wherever  com  grows  at  all. 

In  Shenandoah  County,  Virginia,  planted  April  29 ;  was  harvested 
September  13,  at  tho  rate  of  60  bushels  per  acre.  Yield,  quality,  and 
time  of  growth  better  than  the  com  commonly  gro\^n  in  the  locality.    Is 

>out  fourteen  days  earlier. 

Planted  in  Greene  County,  North  Carolina,  April  1;  harvested  in 
Dctober.    Although  season  was  unfovorable,  the  yield,  fifteen  days  in 

vance  of  other  varieties,  was  30  bushels  per  acre. 

Planted  late  in  South  Carolina,  in  March;  gathered  by  July  15.    Was 

srery  prolific;  ears  well  filled,  and  of  good  size,  measuring  in  length 

from  9  to  15  inches.    It  is  at  least  one  month  earlier  than  other  varieties, 

)      matures  before  the  hot,  dry  season,  supiilying  the  crib  at  a  time  of 

city.  '' 

m  Pike  County,  Georgia,  yield  good,  quality  excellent,  and  matures 
earlier  by  one  month  than  kinds  usually  grown.  A  farmer  in  the  same 
30untysays:  "It  has  yielded  heavily;  I  am  well  pleased  with  it  for 

reral  reasons — mainly  because  of  its  earliness,  having  gathered  firm, 

I  roasting-ears  from  it  in  two  and  a  half  months  from  the  time  of 
[wanting.'^  In  Cobb  County,  planteil  April  5,  and  harvested  August 
L3 ;  weight,  per  measured  bushel,  58  pounds.  Not  as  productive  as  white 
3om  grown  in  the  vicinity. 

Experiments  in  three  counties  in  Florida.  Coliunbia  County :  Docs 
aot  yield  as  largely  as  the  ordinary  corn,  but  matures  in  twenty  days' 
less  time,  while  the  quality  is  equally  good.  Madison  County:  Matures 
much  earlier,  and  is  hard  enough  for  grinding  by  the  time  other  varie- 
ties are  in  roasting-ear.  Two  crops  may  be  made  in  one  year.  Santa  Eosa 
Dounty :  Not  as  heavy  as  other  corn,  but  matures  three  or  four  weeks 
earlier. 

Eeports  from  five  counties  of  Alabama  are  highly  commendatory  of 
this  com.  Autauga  County :  Excellent  in  quality,  it  matures  nearly  two 
months  earlier  than  common  varieties;  some  ears  11  inches  long.  Cal- 
lioun  County :  Sii>ened  early  enough  to  escape  the  drought.  An  excel- 
lent variety  for  the  climate.  Crenshaw  County :  jVIatured  one  month 
[earlier  than  common  com.  Some  ears  were  12  inches  in  length.  Halo 
Uounty:  Yielded  well,  ripening  six  weeks  earlier  than  common  corn. 
Wilcox  County :  Superior  to  any  yellow  corn  yet  tried. 

Is  considered  valuable  in  Wayne  County,  Mississippi,  on  account  ol 
27  a 


I  provemeiit,  Ji  writer  in  one  oi  the  ]>rouiineut  farmjounials  says. 

;  ing  of  elover,  that  "  a  lew  pounds  of  diminutive  seed  furnish  inac 

.  [,.  to  absorb  from  the  atmosphere  and  pump  out  of  the  earth  the  el 

I  ^  of  fertility  needed  to  replace  what  our  wasteful  and  improvident 

cessors  have  expended.    *    »    »    1  solemnly  believe  that,  in  the 

iji  providence  of  God,  clover  is   to   be  the  Moses  which  is  to  u 

I'  •    southern  agriculturists  from  the  bondage  of  poverty  and  debt  by  i 

'  ing  our  wasted  and  worn  inheritance  to  its  original  fertility."'  '. 

[:|  quantities  of  the  grasses  have  been  sent  to  the  ^ntb,  and  the  deB 

made  upon  the  Department  are  constantly  increasing^.  Almost  < 
sivel.v  in  the  Houth  were  distributed  the  Bromna  ScJiraderij  an  fl 
rather  coarse,  but  adapted  well  to  foddering,  and  Italian  rye-| 
(Lolhon  pcrennc — var.  lialicum^)  and  Alfalfa,  [Mcdicago  8€ittva.) 
clover  {TrlfoUnm  pratcnse)  in  considerable  quantities  has  been 
South  and  to  the  farther  West.  Sutiicient  time  has  scarcely  elapM 
lln»  return  of  reports  of  experiments  to  any  great  extenti. 

A  (correspondent  writing  from  Prince  William  Goanty,  Virginia 
that  farmeis  have  ceased  raising  tobacco,  and  determined  to  ait 
system  of  croi)  rotation,  and  asks  that  the  Department  distiibatei 


ti 
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who  cxpcrimcDtcd  Avith  it  has  not  broken  up  or  plowed  the  patch  since 
planting — three  years  ago.  The  same  writer  says  of  Alfalfa,  (Medicago 
sativa :)  ^^  It  was  as  line  as-  any  common  to  the  Northern  and 
Western  States,  yielding  fine  grass,  particularly  for  hogs,  since  mid- 
winter.'' A  farmer  in  Alabama  has  succeeded  admirably  in  his  exx>eri- 
ments  with  Italian  rye-grass.  His  beds,  prepared  March  14,  were 
thickly  covered  by  the  middle  of  June.  -He  has  for  several  years  thrown 
aside  exclusive  cotton-raising,  and  resorting  to  a  system  of  crop  rotation, 
including  grasses,  has  succeeded  in  raising  fair  crops  of  everything 
planted.  An  intelligent  farmer  of  South  Carolina,  referring  to  his  ex- 
perience of  rotating  crops  in  that  State,  says  that  clover-seed  rolled  in 
with  wheat  will  give  a  crop  of  stubble-hay  after  the  wheat  comes  off, 
better  than  corn-fodder  for  cattle.  If  the  land  is  good,  the  clover  which 
stands  three  years  yields  a  larger  profit  in  hay  than  can  be  gained  by 
any  other  crop.  Then  clover-sod  plowed  in  and  put  to  corn  will  give  30 
bushels  to  the  acre.  Then,  after  a  wheat-crop,  let  the  field  stand  in 
clover  and  rest  for  three  years. 

Mr.  John  B.  Cleveland,  of  the  same  State,  says  that,  as  a  general 
thing,  experiments  with  clover  have  not  been  successful ;  but  in  view  of 
several  instances  of  very  considerable  success,  he  is  satisfied  that  it  can 
be  profitably  cultivated. 

JSIr.  T.  W.  Uolloway,  of  Pomaria,  same  State,  says  : 

*'  Cotton  is  kin^'^  in  the  South  ;  but  I  am  pleased  lo  say  that  this  idea  is  fast  giviug 
way  to  a  diversilicd  agrieulture,  cousidere<l  as  the  only  means  of  success  in  those  sec- 
tions ada^)ted  to  the  growth  of  grasses.  Last  May  I  mowed  from  two  and  one-half 
acres,  still  red  upland,  10,00()  pounds  of  fine  retl-clover  hay.  This  instance  of  success 
has  induced  the  purchase  by  our  farmers  of  over  200  pounds  of  seed,  and  so  far  is  likely 
to  prove  satisfactory — and  the  cry  now  is  for  red-clover  seed. 

The  culture  of  red  clover  is  stated  to  be  doing  much  for  the  red  lands 
in  Greene  County,  Georgia.  A  report  from  San  Antonio,  Texas,  shows 
that  Alfalfa  clover  grows  luxuriantly,  being  well  adapted  to  the  soil  and 
climate.  The  writer  says  that  he  cuts  it  every  two  months  and  feeds  it 
to  his  young  stock.  Italian  rye-grass  has  also  proved  an  acquisition. 
In  some  parts  of  Texas,  particularly  in  the  stock-growing  region,  the 
native  grasses  are  fast  disappearifig,  on  account  of  the  vast  herds  which 
have  pastured  on  them.  Cultivation  of  other  varieties  has  been  ren- 
dered imperative  since  stock-growing  is  rendered  less  profitable  because 
feeding  must  be  resorted  to.  Alfalfa  clover  grows  very  copiously.  Ital- 
ian rye-grass  is  reported  upon  favorjibly  from  Montgomery  County.  In 
this  county  other  varieties,  also,  are  being  tried,  with  excellent  promise 
of  success. 

]Mr.  J.  F.  Kollins,  of  Fort  George,  Florida,  askinc  for  a  plant  that  will 
take  the  place  of  the  wild  grasseH>  and  furnish  stock:  with  forage,  recites 
the  fact  that  he  has  a  large  plantation,  consisting  of  an  entire  sea-island ; 
and  says,  he  is  satisfied  that  many  of  the  old  fields  now  under  cultiva- 
tion would  be  much  more  profitable  if  planted  in  grass  or  clover,  and 
devoted  to  stock,  than  under  the  present  system  of  annual  crops;  and 
avers  that  what  is  true  in  his  case  is  equally  true  all  over  the  South. 

Italian  rye-grass,  sown  on  a  deep  sandy  loam,  in  Lincoln  County, 
Mississippi,  January  13,  was  ready  to  cut  for  hay  in  May ;  but  was 
allowed  to  stand  until  June  with  a  view  to  gathering  the  seed.  From 
the  quart  sown  one  bushel  and  one  peck  were  gathered.  The  grass 
does  well  in  that  climate,  answering  well  for  hay  and  for  green-soiling. 

lielating  to  the  new  system  of  culture  to  which  attention  is  being 
tiirncMl  with  a  view  to  a  redemption  of  the  worn-out  fields  of  the  South, 
and  mi  enhancement  of  her  resources,  several  examx^les  were  given  in 
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tho  Diouthly  rex>ort  of  the  Department  for  August  and  SexUembeTjlS 
Au  enterprising  farmer  in  Mississippi  instituted  experiments  in  n 
fruit  and  in  seeding  down  a  portion  of*  his  land  to  grass,  both  of  vo 
were  quite  successful.     His  orchard,   embracing  M^inter-apples,  I 
already  become  a  source  of  profit,  and  his  success  with  grasses  con 
tutes  him  a  strong  competitor  with  the  hay-makers  of  the  North, 
was  especially  successful  in  raii^ing  clover,  obtaining  a  growth  of  th 
tons  to  the  acre.    Other  similar  experiments  in  the  State  confirm 
belief  that  grasses  can  be  successfully  cultivated.     In  Lowndes  Com 
upon  a  field  seeded  fifteen  years  ago  to  clover^  and  which  has  since 
peatedly  produced  both  grain  and  hoed  crops,  the  clover-crop  in  1 
was  a  most  luxuriant  one,  although  the  field  was  seedcnl  to  clover 
the  one  time. 
A  writer  in  the  Southern  Farm  and  Home  says: 

As  a  forage-plant  at  the  Sontb,  laceme — ^Alfalfa,  {Medicago  saiivd) — is  very  farsope 
to  aU  others.  It  is  nscd  for  three  purposes.  Firsts  for  feeding  green,  or  soiliog;  i 
in  this  way,  it  is  best  to  cnt  the  lucerne  a  day  in  aidvance,  bo  as  to  feed  it  in  a  wi 
state,  li  must  never  he  pastured,  •  •  *  *  Luceme-hay  is  extremely  natzitioiuy 
is  relished  by  horses,  cattle,  and  sheep.  It  is  preferred  by  tho  domestic  animals  to 
other  kind  of  hay.  Tho  prodnct  of  lucerne  is  enormous.  Five  tons  of  excellent 
may  be  cut  from  an  acre.  It  is  estimated  that  fodder,  green  and  dry,  may  beo 
from  an  acre  of  lucerne  for  tho  support  of  five  horses  diiring'  the  entire  year.  'xii« 
eludes  the  great  bulk  of  green  food  during  tho  spring,  summer,  and  autumn. 

There  is  nothing  so  congenial  to  the  growth  of  grass  as  lime;  ( 
cially  in  sandy,  dry  soil ;  limed  soil  retains  and  attracts  moistoie  if  a 
thing  will.    Lime  is  a  large  component  part  of  clover. 

JUTE. 

In  addition  to  the  promising  accounts  of  success  in  the  culture  of 
in  this  country,  heretofore  published,  experiments  being  recent  i 
a  small  scale,  many  others  have  been  received  during  the  preseui } 
These  indicate  a  growing  conviction  that  the  cultivation  of  this  valoai 
fibrous  plant  will  eventually  become  a  profitable  industry  in  theconiit] 
Jute  has  been  cultivated  successfully  in  Florida  for  several  years. 
Georgia,  recent  experiment  has  established  in  the  minds  of  planters 
belief  in  the  feasibility  of  and  x)rofits  attending  the  production  of  t 
fiber — the  cost  of  production  being  small  and  the  cultivation  simple, 
planter  of  South  Carolina  says  that  the  cultivation  of  sea-island  cott< 
having  become  precarious,  a  more  certain  crop  is  demanded,  and  is  oo 
vinced  that  jute  would  prove  a  proper  substitute.    Another  gentienu 
of  the  same  State  thinks  the  fact  fully  demonstrated  that  jute  is  a  fibro 
plant  well  calculated  for  growth  in  the  South.    In  Louisiana,  where 
company  has  entered  upon  the  production  on  a  large  scale,  the  : 
machine  is  said  to  be  well  adapted  to  the  cleaning  of  jute.    Mr.  n. . 
Stevens,  of  Massachusetts,  well  acquainted  with  the  relative  merits 
jute-products,  after  comparison,  states  that  the  fiber  raised  in  Loui 
as  to  length,  strength,  and  color,  is  fully  equal  to  that  of  India. 

]\Ir.  Thomas  H.  Dunham,  of  Boston,  to  whom,  as  a  competent  jad{ 
a  sample  of  our  domestic  jute-fiber  was  submitted,  writes  as  follows: 

Tho  quality  is  very  superior.    Tho  market  is  just  now  verj  much  depressed.    So 

fartics  here  Lavo  lost  heavily  on  imported  juto-bntts,  and  tms  seaaou  (before  the  fi 
adia  goods  were  imported  at  immense  loss.  The  present  rate  is  G  to  8  oents  per  poa 
(gold,)  the  usual  rate  10  to  13  ceuts,  (gold.)  Your  sample  is  very  ■nperior,  and  at 
cents  (gold)  it  would  be  safe  to  quote.    You  wiU  understand  that  our  merchants  do  i 


motive  is  greater  than  you  can  have  any  idea  of.    The  moment  yon  get  the  gruv 
blarteil,  |'ou  will  bo  fully  assured,  as  capital  will  follow  quickly,  as  in  ootton. 
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{SupiiotH)  il  were  a  uow  growth  of  cottou,  no  ouo  would  doubt  tho  buccoss,  or  the  aid 
Qoedcd.  Our  growth  of  jnto  will  nearly  equal  half  the  cotton-crop.  Wo  can  cut  off 
India  sniiplies,  as  we  have  done  in  cotton. 

The  intcresta  of  our  merchants  are  so  interwoven  with  India  importations  that  they 
will  (as  they  do)  say,  "You  will  never  get  any  quantity  grown,"  and  ma^e  light  of  it. 
But  your  sample  shows  that  its  cultivation  is  feasible,  and  it  must  pay  when  the  mar- 
ket changes.  All  orders  to  India  are  stopped  now,  and  the  revulsion  will  bring  jnte 
higher  here,  within  the  next  year,  than  it  nas  ever  been. 

Tho  conductor  of  experiments  at  the  University  of  Virginia  says,  that 
the  Calcutta  seed  received  from  the  Department  was  sown  April  30,  in 
drills  16  inches  apart.  In  a  few  days  the  plants  appeared  and  grew 
rapidly.  Drought  set  in  and  continued  ^  summer.  The  first  frost 
came  on  the  12th  of  October,  and  cut  off  the  plants  at  the  height  of  ^ 
leer^  ^ 

As  heretofore  noted,  Mr.  John  A.  Bassett,  of  S^em,  Massachusetts, 
in  sending  specimens  of  jute-manufacture,  says : 

Cotton  is  baled  almost  exclusively  in  gunny-cloth.  It  requires  seven  yards  to  the 
bale.  All  this,  with  the  exception  of  4,000,000  yards,  is  imported.  Hie  domestic  cloth 
is  preferred  to  the  imported,  and  brings  a  better  price  in  the  market.  All  the  imported 
cloth  is  made  from  long-fiber  jute,  l^e  use  of  the  butts  for  cloth-making  is  the  result  of 
improvements  in  machinery  inade  by  Mr.  John  B.  Norfolk,  of  this  city.  The  value  of  the 
importation  last  year  was  something  over  $5,000,000.  The  outer  bark  of  the  jute-plant 
is  difficult  to  remove,  and  nothing  has  yet  been  devised  to  supersede  hand-labor  for  this 
puxpose.  If  the  plant  is  to  be  cultivated  in  this  country,  a  machine  for  this  purpose 
will  be  indispensable.  In  India,  with  labor  at  a  few  cents  per  day,  the  fiber  is  produced 
at  less  than  1  cent  per  poand.  The  average  cost  of  jute>butts  here  is  4i  cents  per  pound ; 
long  jute,  6  cents.  The  cloth  weighs  2^  to  2^  pounds  to  the  yurd  of  45  inches  in  width. 
The  price  ranges  from  21  to  35  cents  per  yard,  according  to  the  season  in  which  it  is 
sold.  In  the  bagging  season  it  brings  tne  highest  price.  The  imported  cloth  is  always 
a  few  cents  cheaper.  There  are  probably  not  over  200  looms  in  this  country  producing 
this  cloth. 

The  imports  of  jute-fiber  and  manufactured  articles  are  not  given  by 
the  United  States  Bureau  of  Statistics  in  separate  form,  as  distinct  from 
other  textile  grasses,  as  will  appear  from  the  following 

statement  of  imports  of  jute  and  other  jrasseSj  and  oocoorfiher,  and  manufactures  of  during 
the  fiscal  years  ending j  respectively,  June  30,  1871,  and  June  30, 1872. 


Articles. 


Jate  antl  other  nnsses,  and  cocoa-fiber,  raw  . .  .tons. . 

MADoflBCtares  oi,  by  yard gqtiaro  yards. . 

Gannv -cloth,  ganny-Mgs,  and  mxmnfactarea  of,  naed 

for  bagging pounds. . 

Other  mamiuctares 


41,851 
185,357 

12, 137, 603 


12, 666, 479 
24,260 

505,566 
1,292,515 


Total  value  of  Imports 4,488,820 


1871. 


26,450 
228,873 

30, 124, 466 


12,131,056 
28,556 

1,468,902 
1, 734, 474 


5,362,988 


From  other  sources  the  information  is  derived  that  the  importations 
of  jute  into  the  United  States  during  the  year  1871  were  56j(}67  bales, 
(almost  wholly  from  Calcutta,  direct,)  and  113,146  bales  of  "butts'^  and 
"rejections.'^ 

In  this  country,  burlaps,  chignons,  matting,  gunny-cloth,  cordage,  and 
coarse  house-carpeting  are  made  of  jute. 

It  is  within  the  scope  of  the  purposes  of  the  Department  to  recom- 
mend further  experiments  in  the  cultivation  of  jute,  in  view  of  the  suc- 
cess of  exx)eriments  heretofore  made,  and  of  the  benefits  which  will 
accrue  to  the  country  firom  the  naturalization  of  jute-cultivation  upon 
American  soil. 

VEGETABLES. 

During  the  year,  the  Department  has  distributed,  in  considerable 
quantities,  field  and  sugar  com,  field  and  garden  peas ;  and  for  ^oo^crops 


1 


!  obtained.    The  denizen  of  the  town  or  city,  and  those  liaviug^  easy 

;  to  either,  mny  nsiially  secure  roots,  ])hiut8,  and  seeds  suited  t 

\ .  purpose  of  usefulness  or  ornament,    lieporta  received  of  exper 

made  with  these  seeds  have  been  received  in  great  luimbers  duri 

past  year;  and,  with  very  rare  exceptions,  the  very  highest  satisi 

I,  has  been  expressed  concerning  results.    The  following  is  only 

j  very  many  similar  applications  coming  from  South  and  West ;  it  i 

Georgia :  '•  I  came  here  t\v'o  years  ago  from  New  York,  to  estal 
farm,  and  llnd  it  very  hard  to  obtain  good  seed  in  this  vicinity. 
'  ■  dreds  of  IVeedmen  are  planthig  nearly  worthless  seed,  and  conseqi 

!  have  poor  crops.    If  we  could  get  a  few  'good  varieties  of  various 

y  for  garden  and  Held  purposes  to  start  with,  our  crops  might  soon 

'  proved." 

A  correspondent  having  for  some  time  made  trial  of  Department  i 
I '  says:  "A  very  noticeable  feature  in  these  seeds  received  fi-om  tl 

I  partment  is  the  fact  that  they  appear  to  bo  fresh  and  genuine,  am 

like  some  we  buy,  all  come." 

■ 
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by  the  cultivator  to  the  New  Orleans  cottou-oxchange,  and.  after  exam- 
ination by  the  committee  on  classification  and  quotations,  the  opinion 
was  expressed  that  "the  staple  is  long  and  silky,  strongly  resem- 
bling sea-island,  which  renders  it  superior  to  any  cotton  hitherto  grown 
on  uplands."  This  sample  was  raised  on  soil  characterized  as  "  poor 
pine- woods." 

A  planter  in  Tangipahoa  Parish,  Louisiana,  says  that  this  cotton,  on 
good  pine- wood  land,  well  manured,  will  make  from  800  to  1,200  ])ounds 
to  the  acre  of  seed-cotton,  and  will  average  about  200  pounds  in  lint. 
He  says  that,  compared  with  upland,  it  is  more  difficult  to  pick,  the  boll 
being  small  and  pointed,  but ;  commanding  a  price  per  pound  at  least 
three  times  greater,  the  extm  trouble  is  lost  sight  of. 

Mr.  W.  Spillraan,  of  Clark  County,  Mis§issii)pi,  sends  a  very  beauti- 
ful specimen  of  Tahiti,  raised  from  seed  furnished  by  ihe  Department, 
and  says : 

The  seed  was  planted  April  22,  in  ash-colored^pine  woodland,  woU  snbsoiled  and  but 
lightly  fertilized,  and  wiU  yield,  the  present  year,  notwithstanding  the  past  six  weeks' 
dron^lit  and  the  catorpiUar,  at  the  rate  of  live  hundred  pounds  to  the  acre.  If  planted 
early,  and  on  productive  sandy  land,  it  wiU  make  an  equal  ^ield  to  that  of  the  ordinary 
short-lint  cotton.  It  does  not  mature  as  early  as  the  common  cotton,  but  appears  to 
stand  dry,  hot  weather  much  better. 

Of  this  cotton  Mr.  S.  E.  Cockrill,  of  Pine  Bluff,  Jefferson  County, 
Arkansas,  says : 

It  is  sea-island  cotton,  and  resembles  your  samples  from  off  the  coast  of  Georgia,  on 
the  Atlantic,  thouf^h  in  a  higher  latitude.  The  liber  is  very  fine  and  the  cotton  is 
a  short  and  distinct  staple.  l/oug  staples  do  not  succeed  in  this  latitude.  The  bolls 
of  this  variety  are  small,  and  the  cotton  matures  very  late  here,  or  may  not  mature  at 
all  in  ordinary  seasons.  ♦  *  *  For  short-staple  cotton  in  our  latitude,  or  in  any 
part  of  the  cotton-belt  of  thp  United  States,  except  the  islands,  the  multiboll  seed  ia 
most  available  and  most  valuable. 

Mr.  Dupuy,  of  Louisiana,  says  that  the  cotton  from  the  islands  is 
much  lighter  in  weight,  but  longer  in  staple  and  not  of  equal  whiteness 
or  strength  with  the  common  short-staple  cotton  raised  in  the  South. 

Theexperiments  thus  far  reported  go  to  show  that  this  variety  of  cot- 
ton is  worth  further  testing,  and  that  it  may  prove  a  valuable  substitute 
for  some  of  the  sorts  which  have  in  our  southern  latitudes  materially 
degenerated.  The  fact  of  cotton-seed  deterioration  being  so  well  estab- 
lished, it  is  clearly  the  duty  of  the  Department  to  ascertain  what  sorts 
are  well  calculated  to  take  the  place  of  seeds  little  to  be  relied  upon. 
The  effort  to  afford  this  supply  will  bo  persevered  in.  It  is  hardly  nec- 
essary to  call  the  attention  of  planters  to  the  importance  of  making 
the  fairests  tests  of  the  seed  supplied  them. 


ORGANIZATION  OF  SWINE-BREEDING. 

The  business  of  swine-breeding  in  this  country  has  generally  been 
conducted  in  an  unmethodical  and  unscientific  manner.  The  magnitude 
of  the  business,  which  flourshes  here  in  the  home  of  the  maize-plant  as 
nowhere  else,  has,  indeed,  stimulated  gradual  improvement  in  thriftiness 
and  a  profitable  symmetry  of  form  ;  but  there  has  been  lacking  that  per- 
sistent care  and  determined  adherence  to  the  principle  of  breeding 
which  have  rendered  so  successful  the  best  efforts  in  establishing  the 
m^st  popular  existing  breeds  of  cattle. 

There  are  skillful  breeders  of  swine,  who  have  for  sometime 
the  necessity  for  organization  for  consultation,  the  establishn 
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bciiriiig  upou  tbc  history  of  Atnerieau  swiue-brocdiug,  agiiiemeut  i 
ilio  cisseutial  characteristics  of  established  breeds,  discussion  ol  uk 
Ktatus  of  American  breeds  iu  process  of  formatiou,  aud  for  tho 
inaagoration  of  a  systematic  record  for  thorough-bred  swine,  aii 
meeting  of  the  Kew  York  Farmers'  Club,  December  12, 1871,  Cdood 
Frank  D.  Curtis,  vice-president  of  the  New  York  Agricnltural  Sodety, 
said  upon  this  subject : 

Among  the  additions  wliicli  liavo  been  made  to  tho  rapicUy-mcreaaing  Bgricoltm] 
literature  of  the  day,  none  are  more  important  thau  the  Ayrshiro  and  JeEsey  neid-boob. 
The  same  necessity  which  created  these,  demands  a  awiiie  herd-book,  to  pzotecft  nd 
foster  one  of  the  greatest  agricultural  interests  of  this  country.  When  we  take  isti 
the  account  that  at  least  30,000,000  hogs  are  slaughtereil  annnafly,  and  that  tbennmba 
is  rapidly  increasing  each  year,  the  importance  of  doing  anything  to  advance  tfaisiERK 
industry  is  apparent;  and  to  our  view,  a  swine  hord-booky  in  ^vfoiic^  a  teootd of  aUthe 
pure-breed  hogs  or  families  iu  this  country  may  be  made,  is  rec|nized  to  ^otecttht 
buyer  of  thorough-bred  swine,  and  as  a  guaranteeof  tlie  pnrity  of  the  bkwd.  If  vedo 
not  have  a  hertf  book,  then  wo  ought  to  have  a  record  of  the  points  and  pecnliaxitiH 
which  characterize  tho  different  breeds,  so  explicit  and  carecftilly  prepaied  that  itibB 
be  authority  and  constitute  a  standard  by  which  buyers  and  breeders  as  well  aa  jiidpi 
shall  be  governed.  Wo  have  at  present  no  such  standard  in  prints  and  the  wbob  m- 
ject  of  breeds,  and  what  is  thorough-bred,  and  what  marks  or  finitOTes  aie  neeooiT 
to  constitute  a  pure  breed,  and  in  several  cases,  the  coxrect  namea^  are  aliDoat  totillir 
open  questions.  Under  this  loose  and  imreliable  system  of  breeding  and  ssk^  gn^ 
animals  are  sold  as  thorough-breds,  and  inferior  and  impure  sto^  are  made  to  iaatm 
our  herds,  bearing  fictitious  titles,  thus  causing  disappointment  to  the  piurehaier  a 
well  as  loss,  and  tilling  a  neighborhood  or  a  township  with  distrost  and  checfcingttt 
tide  of  progress. 

There  is  no  remedy  fur  this,  cxcc])t  by  tho  ado])tiou  of  a  Htandard  aathorit;[,  wUd 
should  be  done  by  the  honorable  aud  intelligent  breeders  of  the  different  iranetieiii 
tho  several  States.  In  order  to  accomplish  this  desirable  end,  and  as  a  prdinunn 
work,  I  move  that  a  committee  of  three  bo  appointed  to  correspond  with  swine-bntt* 
(Ts,  with  a  view,  if  thought  x)i'acticable,  of  calling  a  convention  to  coDsider  tbor 
iulcrcsts,  aud  to  take  such  action  as  may  be  deemed  advisable. 

The  chairman,  Mr.  ^.  C.  Ely,  appointed  as  such  committee^  Frank  A 
Curtis,  of  Charlton,  Saratoga  County,  Kew  York;  L.  A.  Chase,  office  of 
the  Agriculturist,  New  York ;  M.  C.  Weld,  Oloster,  New  Jersey.  Ito 
committee  addressed  to  prominent  swine-breeders  the  following  spediie 
inquiries : 

First.  Would  it  be  useful  to  breeders  to  liave  a  scale  of  x>oints  for  each  breed  of  firiaiT 
made  out  accurately,  in  conformity  with  the  views  and  practices  of  the  best  Iireedflr% 
for  the  guidance  of  breeders  aud  of  judges  at  lairs? 

Second.  Win  you  prepare,  soon,  and  forward  to  us,  a  scale  of  points  for  the  ImA 
with  which  you  are  most  familial',  or  for  more  than  one,  giving  a  particular  dewriptiflo 
of  each  '^  point/'  as  in  the  scale  of  points  for  tlie  various  breeds  of  neat-oattlef 

Third.  After  tho  views  of  dillcrent  breeders,  applied  to  as  you  now  ace,  have  bees 
coUected,  would  you  be  in  favor  of  calling  a  convention  of  the  more  promiaeiitbKel- 
ers  of  each  breed,  for  cousidcriug  aud  settling  these  iH)ints  authoritatively  f 

THE  NEW  YOUK  CONVENTION, 

The  interest  manifested  in  the  elicited  resi)onses  iuduoed  the  callmg 


chairman  of  the  committee  on  preliminary  correspondence,  stated  tlie 
object  of  the  meeting,  and  read  encouraging  letters  from  prominest 
breeders  of  all  sections  of  the  country.  A  committee  of  five  was  ap- 
pointed to  select  committees  (of  three  members  each)  to  report  le- 
spectively  upon  the  history,  characteristics,  and  a  scale  of  points  of  ead 
breed  of  swine  bit^d  in  America ;  and  also  to  name  a  committee  of  flueft 
to  report  upon  "  what  constitutes  thorough-bred  swine,"  This  eomciittee 
included,  with  the  chairman  and  secretary,  Messrs.  Weld,  OnrtiSy  and 
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Chase,  aud  was  further  instructecl  to  eousalt  with  breeders  throughout 
the  country,  and  to  caU  another  convention,  not  earlier  than  November^ 
at  some  point  convenient  to  the  majority  of  breeders. 

It  was  decided,  upon  general  consultation,  to  hold  the  adjourned 
meeting  in  Indianapolis,  Indiana,  ITovember  20, 1872 }  that  it  should 
consist  of  one  delegate  at  large  from  each  State^  and  one  delegate  from 
each  State  for  each  breed  of  swine  raised  therein ;  that  these  delegates 
should  be  named  by  the  State  Swine-Breeders'  Associations,  and,  in  the 
absence  of  such  organizations,  by  conventions  of  swine-breeders  called 
by  the  State  boards  of  agriculture  or  agricultural  societies.  Care  was 
taken  to  secure  the  most  impartial  representation  upon  the  committees 
charged  with  the  duty  of  reporting  upon  the  history  and  characteristics 
of  the  di£ferent  breeds^  that  the  assurance  might  be  made  good  that  ^^  if 
the  work  is  well  done,  it  will  inaugurate  a  new  era  in  swine-breeding, 
and  help  to  protect  both  swine-br^ers  and  buyers  of  swine  in  their 
mutual  relations.''    The  following  designation  was  made : 

On  "what  coMtitutes  thoroughrbred  9winef "-^ohn  P.  Reynolds,  Chicago,  Illinois; 
Frederick  William  Stone,  Guelph^  Ontario ;  8.  L.  Goodale,  Angnsta,  Maine. 

On  Berkshires.—A,  B.  Allen,  New  York  City ;  J.  T.  Hudson,  Kansas  CHy,  Missouri ; 
Daniel  McMiUan,  Xenia,  Ohio. 

On  Improved  Cheshires,  or  ^'Jefferson  County,"— C.  V.  Maxon,  Adams,  New  York ;  J.  H. 
Saunders,  Sigoumey,  Iowa ;  J.  J.  De  F5rest,  Duanesburgh,  New  York. 

On  Cheater  Whitee.—Thomaa  Wood,  Doe  Run,  Pennsylvania ;  Dr.  Calvin  Cutler,  War- 
ren, Massachusetts ;  W.  W.  Thrasher,  Groves,  Indiana. 

On  Essex.— Joeejah  Harris,  Bochester,  New  York ;  Dr.  A.  C.  Stephenson,  Greencastle, 
Indiana ;  George  Koach,  Hamilton,  Ontario. 

On  Xeapolitan.-'U,  W.  Phillips,  Memphis,  Tennessee ;  F.  D.  Curtis,  Charlton,  Sara- 
toga Coun^,  New  York ;  Mason  C.  Weld,  Closter,  New  Jersey. 

On  Magie  or  Poland-China.^ olm  M.  MUliken,  Hamilton,  Ohio ;  Kankin  Baldridge, 
Hiigerstown,  Indiana;  S.  M.  Shepard,  Charleston,  lUinois. 

On  New  Jersey  Beds. — David  N.  Brown,  Windsor,  New  Jersey ;  David  Petit,  Salem, 
New  Jersey;  John  C.  Tatum,  Woodbury,  New  Jersey. 

On  Suffolks  and  other  small  white  English  breeds. — John  Wentworth,  Chicago,  Illinois ; 
John  Snell,  Edmonton,  Ontario ;  T.  L.  Harison,  Morely,  Now  York. 

On  Yorkshire  and  other  large  white  English  breeds. — O.  P.  Cobb,  Aurora,  Indiana ;  James 
Brodie,  Rural  Hill.  New  York ;  M.  H.  Cochrane,  Compton,  Quebec. 

On  Victorias. — Cnarles  Leland,  Albany,  New  York ;  W.  S.  King,  Minneapolis,  Minne- 
sota ;  George  S.  Lounsbur^",  Aiken,  South  Carolina. 

THE  INDIANAPOLIS  CONVENTION. 

The  second  convention  met  at  the  rooms  of  the  State  Board  of  Agri- 
culture, in  Indianapolis,  November  20, 1872,  and  was  called  to  order  by 
Mr.  Alexander  Herron,  secretary  of  the  State  board,  and  permanently 
organized  by  the  election  of  Dr.  A.  C.  Stevenson,  of  Indiana,  as  presi- 
dent, and  Mr.  George  W.  Bust,  of  Illinois,  as  secretary*  Delegates  were 
enrolled  from  the  States  of  New  York,  Pennsylvania,  Ohio,  Indiana, 
Illinois,  Iowa,  Missouri,  and  Texas.  Kepresentatives  of  agricultural 
papers,  and  all  persons  present  engaged  in  the  business  of  swine-breed- 
ing, were  also  admitted  to  the  privileges  of  the  convention. 

Several  committees  having  failed  to  make  reports,  new  committees 
were  made  as  follows : 

On  Berkshires.'^'PTofesaoT  Jones,  of  Iowa ;  Jacob  Kennedy  and  I.  N.  Barker,  of  In- 
diana. 

On  Suffolks. — ^Messrs.  O.  P.  Cobb,  S.  F.  Pentecost^and  B.  Beiler,  of  Indiana. 

On  Essex.— ^oasrs,  L.  T.  Clark,  of  Illinois ;  M.  H.  Cryer,  of  Ohio ;  and  C.  Fletcher, 
of  Indiana. 

On  Jersey  Beds.— Colonel  F.  D.  Curtis,  of  New  York. 

For  the  purpose  of  historical  record,  and  for  future  reference  of  read- 
ers of  the  Agricultural  Eeport,  a  synopsis  of  reports  upon  the  history 
and  characteristics  of  the  several  breeds,  with  extracts  of  the  more 
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I  The  best  R)M>ciiiiens  havo  ^^chkI  length,  Kliort  legs,  broad,  slraiji^ht  backs,  dei 

'■  ilankiii^  wdl  clown  on  the  k%  very  broad,  full,  Miuare' hams  and    shouIderK,  c 

I  ;.  oars,  short  iioadH,  are  wide  between  the  eyes,  of  8i>ot<ted  or  dark  color;  are  bai 

*  •'  orouH,  and  i>rolirK',  and  when  fat  arc  perfect  models  all  over;  prc-einiueiitly  cu 

the  excellences  of  both  larj;e  and  wiiall  brecd». 
For  scale  of  points,  we  submit  the  following,  makixip;  the  standard  of  pe 
\j,  one  hnnchvd,  dividwl  as  follows: 

I'll  Short  nose,  (dish(?d  not  objectionable,)  4;  small  bead,  4 ;  widtb  between  eyes 

•  fine,  thin,  droojnng  over  face,  5;  neck,  short,  thick,  and  well  arcbed,  4;  jowl.  1 

shonhlers,  broad  and  deep,  D;  girth  around  heart,  9;  back  Btraigbt,  6;  depth  i 

j!  'J;  ribs  well  arched,  i>;   loin  wide  and  strong,  7;   width  of  body  at  l)clly, i> 

broad,  full,  deei>,  1*J ;  coating  fine  and  thick,  4;  legs  short  and  of  good  etVeu, 
f  ••■  lUO. 

^:i  ]\Ir.  Miliikcn  deemed  the  scale  of  poiuts  an  impracticable  feat 

I  the  iijjij'ority  report,  and  eonsidered  the  assnmcd  bintory  of  t-ho 

erroneous  in  many  particulars.    He  regarde/d  the  name, "  Poland-C 
w  a  palpable  misnomer,  but  thought  a  cbauge  wonld  caaae  confa8i< 

disturbance  in  the  relations  of  capital  invested.  He  know  of  no 
called  the  J\)land,  and  of  no  importations  of  Polish  swine.  He ha( 
in  Butler  County,  Ohio,  siucc  1807,  had  an  intimate  knowledge 
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giving  a  history  of  the  improvement,  from  which  the  following  extracts 
are  made : 

The  first  introduction  of  China  hoes  into  this  part  of  Ohio,  so  far  as  I  have  over 
hoard,  was  in  the  year  1816.  John  Wallace,  then  a  trustee  of  our  society,  visited  Phil- 
adelphia on  busiuess  in  that  year,  and,  while  there,  was  shown  what  were  called  *'  Big 
China  "  hogs.  He  was  pleased  with  their  appearance,  and  purchased  one  boar  and 
three  sows,  wliich  were  brought  the  same  season  to  Union  Village.  The  time  of  the 
purchase  I  am  able  to  fix  certainly,  by  subsequent  occurrences  distinctly  remembered. 

The  boar  and  two  of  the  sows  were  entirely  white.  The  other  sow  had  some  sandy 
spots  upon  her,  in  which  appeared  some  small  black  spots.  These  four  hogs  were  un- 
derstood to  be  either  imported  China  or  the  immediate  descendants  of  imported  stock. 
They  and  their  progeny  were  extensively  used  and  cit)88ed  with  the  best  breeds  then 
existing,  and  the  product  of  these  crosses  constituted  substantially  what  was  afterward 
called  the  "  Warren  County"  hog. 

The  Berkshires  were  introduced  into  Warren  County  in  1835  or  1836  by  Mr.  Munson 
Beach,  who  operated  in  connection  with  his  brother,  Louis  Beach,  then  a  prominent  mer- 
chant in*  the  city  of  New  York.  Subsequently  they  made  other  shipments  of  the  same 
stock  t  o  Warren  and  Butler  Counties.  The  Berkshires,  introduced  by  the  Messrs.  Beach, 
weie  generally  black,  with  occasional  marks  of  white,  either  on  the  feet,  the  tip  of  the 
tail,  or  in  the  face.  They  were  muscular,  active,  and  round-bodied  hogs,  and  in  most 
cases  had  sharp-pointed,  upright  ears.  Some  families,  however,  were  large  in  size,  deep 
in  their  bodies,  with  ears  that  lopped. 

The  Irisli  Grazier  breed  of  hogs  was  imported  direct  into  Southwestern  Ohio  by  Wil- 
liam Neff,  esq.,  of  Cincinnati.  My  recollection  is,  that  his  importation  was  made  in 
1839,  possibly  in  1840.  The  Graziers  were  white,  with  only  an  occasional  sandy  spot 
which  appeaVed  about  the  eyes*  Mr.  Nefif  committed  some  of  these  hogs  to  the  care  of 
Mr.  Anthony  Keever,  whose  farm  adjoined  our  lands  on  the  soirth.  Mr.  Keever  was  a 
judicious  breeder,  and  esteeming  the  Grazier  highly,  he  bred  them  and  crossed  them 
liberally. 

These  two  breeds — the  Berkshires  and  Irish  Graziers — were  extensively  used  in  making 
crosses  by  the  bcvst  breeders  in  Warren  and  Butler  Counties,  and  to  some  extent  in 
Clinton  and  Hamilton  Counties.  Having  been  carefully  bred  and  intermixed  with 
the  descendants  and  crosses  of  the  Big  China  with  other  breeds,  the  stock  thus  pro- 
duced coii8titut€<l  tlfo  true  and  original  basis  of  what  are  now  known  as  the  Magic  or 
Poland-China  hogs. 

He  stated  further,  that  subsequently  *'to  the  purchase  of  the  Big 
China,  by  John  Wallace,"  other  China  hogs  were  introduced  into  the 
Miami  Valley,  which  were  of  smaller  size,  generally  with  small  upright 
ears,  of  fine  fattening  tendency,  but  not  prolific  breeders. 

The  two  reports  were  recommitted  to  the  committee,  for  a  reconcilia- 
tion of  difierences,  after  full  consultation  and  examination  of  author- 
ities. Mr.  Shepard  wasabsent,  but  Messrs.  Milliken  and  Baldridge agreed 
upon  the  minority  report,  with  a  recommendation  that  no  change  of 
name  be  madcj  as  follows : 

The  history  of  the  breed  of  swine  known  as  the  "  Poland-China"  breed  is  as  follows  : 

In  the  early  history  of  swine-breeding  in  the  3Iiami  Valley,  in  Ohio,  it  is  clear,  from 
the  best  written  authorities  available,  and  from  oral  testimony,  that  there  were  two 
breeds  which,  to  a  great  extent,  had  been  profitablv  Crossed  with  the  common  bristled 
breed  of  the  country.  These  were  the  Russian  and  Byfield  breeds.  The  Bedford  breed 
is  also  named  in  connection  with  the  other  two ;  to  what  extent  it  was  used  cannot  now 
bo  readily  determined. 

In  181G  we  have  i>08itive  proof  from  an  unquestionecl  source  that  the  Shakers  of 
Union  Village,  situate  in  Warren  County,  Ohio,  and  being  four  miles  from  M(»nroe,  in 
Butler  County,  purchased  at  Philadelphia  one  boar  and  three  sows,  of  what  was,  at 
the  time,  believed  to  be  pure  China.  They  were  represented  to  be  either  imported,  or 
the  immediate  descendants  of  imported  stock.  They  were  called  "Big  China"  liogs. 
These  animals  were  the  lirst  China  hogs  ever  brought  into  Southwestern  Ohio.  Sub- 
8e(iiiently  other  China  ho^  were  introduced  and  extensively  used. 

The  Shakers  and  other  judicious  brecKlers  in  Warren  and  Butler  Counties  continued 
to  use  the  breeds  at  command,  and  produced,  by  repeated  crosses,  a  hog  of  exceedingly 
lino  qualities  for  that  period,  which  was  generally  known  as  the  •'  Warren  County  " 
hog.  These  hogs,  continually  increasing  in  good  qualities,  were  bred  in  bothspounties, 
an<l  the  very  best  specimens  were  caremlly  and  interchangeably  use<l,  so  as  to  wake 
the  best  crosses. 

Such  was  the  progress  that  had  been  made  in  forming  the  ground-work  of  a  good 
specimen  of  a  hog.    This  condition  of  tho  breed  continued  until  about  the  year  1835  or 
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« 

IHoO,  \Nlii:iii  Mr.  Muubon  Beacb,  of  Wan'cu  Cuaniy,  Grat  introduced  tlio  Beikshiie?. 
w  hicb  Avcro  obtaluecl  from  C.  M.  Bemeut,  of  tho  State  of  New  York.  Other  lots  a 
Bcrksliircs  contiDUcd  to  ilow  into  the  Miami  Valley  until  about  1841. 

Tho  Berkshiro  blood  was  liberally  infused  into  tho  stock  existing  not  only  in  Sootb- 
weHtem  Ohio,  but  in  Kentucky  also.  Crossing  with  the  Borksbircs  was  almost  eidfr 
sLvcly  done  until  about  183d  or  1839,  when  Mr.  William  Neff,  of  Cincinnati,  iinportei 
some  choice  specimens  of  the  Irish  Grazier.  This  breed  soon  grew  into  hij^  faro, 
and,  as  a  consequence,  was  liberally  used  in  making  crosses  "with  the  best  specimniof 
the  crosses  previously  made.  This  intermingling  of  blood — ^this  crossinff  of  breedt- 
continued  for  some  time.  In  a  few  years,  however,  the  nso  of  the  pnre-luooded  Bafc* 
shire  was  entirely  discontinued,  and  there  were  no  farther  imporUitions  made  of  the 
Irish  Grazier.  The  breeders  of  swine  in  the  Miami  Valley  settled  down  to  the  oonrx- 
tion  that  tho  basis  of  a  good  bredft  of  hogs  had  been  established^  and  that  in  thefotoR 
judicious  and  discriminating  breeders  could  use,  and,  if  necessary,  modify  the  matenii 
furnished,  so  as  to  meet  the  highest  demands  of  the  public  For  more  than  tl^ 
years  no  new  blood  has  been  inti*oduced  into  our  breeds  and  no  effort  made  to  obtain 
a  new  supply  of  the  blood  of  either  breed  previously  used. 

While  this  is  true,  our  breeders  have  not  been  indifferent  to  the  farther  improveiiat 
of  our  breed.  Stimulated  by  their  success,  they  have  jierseveringly  aimed  to  impnm 
what  they  had  been  so  successful  in  forming.  The  best  points  or  qualities  have  ben 
X)reserved,  and,  when  practicable,  have  been  made  even  more  exoeuent.  All  de&ctiTe 
points  or  undesirable  qualities  have  beeu  corrected  or  improved  by  the  care,  skill,  JBd 
judgment  of  our  expeiienced  breeders. 

Tnus  we  have  a  breed,  thoroughly  established— of  fixed  characteristicSy  of  ^ne  itrle. 
and  of  unquestioned  good  qualities,  which  can  he  relied  upon  for  the  prodnctioDof  i 
progeny  of  like  qualities  and  character. 

The  following  is  presented  as  the  characteristics  of  the  foreffoin^  breed:  Hie  btft 
specimens  have  good  length,  short  legs,  broad,  straight  backs,  &ep  sides,  flankiof  veD 
down  on  the  leg,  very  broad,  fuU,  square  hams  and  shoulders,  droo^ng  ears,  short  betdfc 
wide  between  the  eyes,  of  spotted  or  dark  color ;  are  hardy,  vigorous,  and  prolific,  ml 
when  fat  are  perfect  models  all  over,  pre-eminently  combining  the  excellences  of  b0th 
large  and  small  breeds. 

Chester  Whites. — ^Mr.  W.  W.  Thrasher  of  Iiidiana,  from  the  committee 
on  Chester  Whites,  submitted  the  following  report : 

The  Chester  'Whites,  as  a  breed,  originated  in  Chester  County,  Pennsylvania  Ik 
iirst  impulse  to  the  improvement  of  swine  in  this  county  was  ^ven  by  the  introdoe- 
tion  of  a  pair  of  fine  pi^s,  brought  from  Bedfordshire,  England^y  Captain  James Jrf- 
i'ries,  and  placed  upon  his  farm  near  the  county-seat,  in  1818.  Some  of  the  ttsktjn- 
ing  farmers  of  the  neighborhood  were  encouraged  to  commence  the  improvement  d 
their  swine  ;  and  by  crossing  these  pigs  upon  the  native  white  hogof  thecoim^,ttaE 
progeny  with  the  best  specimens  attainable,  and  by  a  course  of  careihl  and  JoakkM 
(Tossing  and  selection  for  many  years,  the  present  valuable  breed  of  weU-fimned, flood- 
sized,  easily -fattened,  and  good  bacon-hogs  known  as  Chester  Whites  was  prDaneed 
and  made  an  established  breed.  Some  twenty-five  years  ago  an  attempt  was  made  to 
introduce  into  this  county  the  Suffolk  and  also  the  Berkshire  breeds  of  swine,  and  ft 
few  of  the  Chester  Whites  were  crossed  with  them ;  but  after  a  few  years'  trial  boA 
were  rejected,  not  being  considered  any  improvement  upon  the  Chesters. 

The  following  may  bo  given  as  characteristics  of  these  hogs :  Head,  ^ort  and  broftd 
between  the  eyes ;  ears,  thin,  projecting  forward,  and  lopping  at  the  point;  neck,  short 
and  thick ;  jowl,  large ;  body,  lengthy  and  dee^;  back,  broad;  hams,  full  and  deep; 
legs,  short  and  well  set  under  the  body  for  bearing  the  weight;  coat,  thin,  white, m 
btraight ;  (if  a  little  wavy  it  is  no  objection.)    Small  tail  and  no  bristles. 

Victorias. — Mr.  Charles  E.  Leland,  of  New  York,  ftom  the  committee 
on  this  breed,  made  the  foUowiug  report : 

The  family  of  ])igs  known  as  Victorias  originated  with  Colonel  Frank  O.  Cinti^ 
Kirby  1  lomcstead,  Charlton,  Saratoga  County,  ^ew  York.  They  were  made  by  eranns 
the  Byfield  hogs  with  the  uative,  in  which  there  was  a  strain  of  the  Giaaets.  Sabie- 
([ucnt  crosses  were  made  with  the  Yorkshire  and  Sufiblk,  the  resnlt  being  a  puely 
white  hog  of  medium  size.  The  nauie  has  no  significance  unless  it  is  intended  si  a 
compliment  to  the  English  Queen.  These  pigs,  if  pure-bred,  should  oil  have  a  direct 
descent  from  a  sow  ciuled  Queen  Victoria,  which  may  be  said  to  be  the  mother  of  tte 
family.  She  was  pronounced  by  good  judges  to  be  alinost  perfect,  and  was  the  winner 
of  a  number  of  first  prizes.  Breeders  in  the  Eastern  States  have  long  fidt  the  need  of 
a  medium-sized  white  hog,  with  all  the  good  points  of  the  £ngli£  breeds  without 
their  objectionable  features,  a  breed  which  would  mature  early,  and  be  oovwed  withs 
good  coat  of  hair  to  protect  it  from  the  cold  in  winter  and  the  heat  in  summer.  Golih 
uel  Curtis  began  breeding  nearly  twenty  years  ago  to  try  and  meet  this  want.    Attbo 
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fiiir  of  tho  New  York  State  Agricultural  Society,  held  this  year  at  Elmira,  ho  exhibited 
a  BOW,  Princess  Alice,  and  six  pigs,  which  was  the  first  time  the  Victorias  have  been 
presented  at  a  State  fair  for  a  competition  with  other  swine.  The  first  prize  was, 
awarded  to  the  pigs,  and  the  second  to  the  sow. 

Characteristics  and  standard  of  excellence, — The  color  is  pure  white,  with  a  good  coat 
of  fine  soft  hair.  The  head  thin,  fine,  and  closely  set  on  the  shoulders.  The  face  slightly 
dishing.  The  snout  short.  The  ears  erect,  smsul,  and  very  light  or  thin.  The  shoulders 
bulging  and  deep;  legs,  short  and  fine.  The  back  broad,  straight,  and  level,  and  the 
body  long.  The  uams  round  and  swelling,  and  hi^h  at  the  base  of  the  tail,  with  plaits  or 
foldJs  between  the  thighs.  The  tail  fine  and  free  from  wrinkles  or  rolls ;  feathers  or 
rosettes  on  the  back  are  common.  The  skin  is  thin,  Boft,  and  elastic.  Tho  flesh  fine- 
grained and  firm,  with  small  bone  and  thick  side  pork.  The  pigs  easily  keep  in  condi- 
tion and  can  be  made  ready  for  slaughter  at  any  age.  •  Theso  pij^  are  already  in  tho 
hands  of  a  number  of  breeders,  mostly  in  New  York,  and  seem  in  a  fair  way  to  wiu 
for  themselves  a  reco^ition  as  the  swine  that  shall  combine  in  one  breed  all  tho 
qualities  and  characteristics  which  are  desirable. 

This  report  was  referred  to  a  special  committee,  consisting  of  Messrs. 
G.  W.  Jones  and  C.  Fletcher,  who  in  their  report  commended  the  effort 
towards  the  establishment  of  this  breed  as  another  evidence  of  the 
ability  of  the  swine-breeders  of  America  to  create^  by  jndicioas  crossing 
of  the  pure  breeds  upon  the  swine  of  their  respective  localities,  just  sucli 
a  hog  as  tiieir  climato  and  commercial  interests  demand ;  and  they  de- 
sired to  bespeak  for  the  Victorias  "  a  hearty  welcome  and  a  fair  trial  by 
intelligent  breeders  of  the  various  States.'' 

Cheshires, — Mr.  Curtis^  from  the  committee,  submitted  the  following 
report  on  Cheshires,  which  was  accepted  : 

These  hogs  originated  in  Jefferson  County,  New  York ;  and  it  is  claimed  by  some  of 
the  breeders  that  they  started  firom  a  pair  of  pigs  bought  of  Mr.  Wolford,  of  Albany, 
New  York,  which  were  caUed  Cheshires.  However  that  may  be,  there  is  no  such  dis- 
tinctive breed  of  hogs  known  as  Cheshires  in  England,  and  there  is  no  record  of  any 
hogs  of  this  name  having  been  imported  into  this  country.  V'orkshires  have  been  im- 
ported into  Jefferson  County  from  time  to  time,  and  the  so-called  Cheshires  have  becu 
improved  by  crossing  with  them  and  hogs  bought  in  Canada.  Mr.  A.  C.  Clark,  of  Hender- 
son, was  for  a  number  of  years  a  prominent  breeder  of  these  pigSy  and  he  informed  us 
that  whenever  he  found  a  pig  better  than  his  own  he  purchased  it  and  crossed  it  upon 
his  own  stock.  In  this  way  this  family  of  hogs  has  been  produced,  and  they  are  now 
known  and  bred  in  many  portions  of  the  United  States,  though  their  breeding  in  Jef- 
ferson Coanty  has  diminished  during  the  last  two  or  three  years.  They  are  pure  whit^.*, 
with  a  very  thin  skin,  of  pink  color,  with  littLo  hair.  They  are  not  uniform  in  this  re- 
spect, as  pigs  in  the  same  litter  differ  widely  in  the  amount  of  hair.  The  snout  is  often 
long,  but  very  slender  and  fine.  The  jowls  are  plump,  and  the  ear  erect,  fine,  and 
thin.  The  shoulders  are  wide  and  the  hams  full.  The  flesh  of  these  hogs  is  fine- 
grained, and  they  are  commended  on  account  of  the  extra  amount  of  mess-pork  in  pro- 
portion to  the  amount  of  offed.    Tho  tails  of  tho  pigs  frequently  drop  off  when  young. 

Jersey  Beds — Durocs. — ^Mr.  Curtis,  from  the  committee,  submitted  the 
following  report  on  Jersey-Eed  and  Duroc  swine : 

The  positive  origin  of  this  family  of  swine  is  unknown.  They  have  been  bred  in 
portions  of  the  State  of  New  Jersey  for  upwards  of  fifty  years,  and  with  many  farmci*s 
are  considered  to  be  a  valuable  variety.  They  are  of  large  size  and  capable  of  making 
a  heavy  growth,  500  and  600  pounds'  weight  being  common. 

Mr.  David  Pettitt,  Salem  County,  Now  Jersey,  has  known  of  these  hogs  for  thirty 
years,  and  Mr.  D.  M.  Brown,  of  Windsor,  for  nearly  fifty  years.  They  are  now  exten- 
sively bred  in  the  middle  and  southern  portions  of  New  Jersey.  Jn  neighborhoods 
they  were  bred  quite  uniform,  being  of  a  dark-red  color ;  while  in  other  sections  they 
are  more  sandy  and  often  patched  with  white.  They  are  probably  descended  from  the 
old  importations  of  Berkshires,  as  there  is  no  record  of  the  Tamworth — the  red  hogs 
of  England— ever  having  been  brought  into  this  country ;  nor  is  this  likely,  as  tlic 
Tamworth  were  not  considered  a  valuable  breed,  and  were  confined  to  a  limited  breed- 
ing. The  reds  resemble  the  old  Berkshires  in  many  respects,  but  are  now  much  coarser 
than  the  improved  swine  of  this  breed. 

Characteristics. — A  good  specimen  of  a  .Tersev  Retl  should  be  red  in  color,  with  a  snout 
c»f  moderate  length,  largo  lop-ears,  small  head  in  proportion  to  the  sizo  and  lengtli  ot 
the  body.  They  should  be  long  in  the  body,  standing  high  and  rangy  on  their  logs ; 
bono  coarse,  hairy  tail  and  brush,  and  hair  coarse,  iuplining  to  bristles  on  tho  back. 
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nurses,  rurnishing  meat  of  excellent  quality,  the  fat  and  lean  weL 
The  following  standard  of  characteristics  was  iixed  upon  by  th 

,  i  /  mittee : 

Color  black,  with  wbito  on  feet,  face,  tip  of  tail,  and  an  occasional  splaah  ( 

on  the  arm.    While  a  small  spot  of  whit«  on  some  other  part  of  tho  body 

f.  arcuo  an  imparity  of  bloo<l,  yet  it  is  to  bo  discouraged,  to  the  end  that  nnifc 

>-!  color  may  be  attained  by  brecdera.    White  \\\x>ii  one  ear,  or  a  bronze  or  cot 

on  some  part  of  the  body,  argues  no  impurity,  but  rather  a  ro-appearing  of 
colors.  Markings  of  white  other  than  those  name<l  above  are  anapioiona,  and 
marked  should  be  reje  ted.  Face  short,  iine,  and  well  dished,  broacl  between  i 
Ears  generally  almost  erect,  but  sometimes  inclining  forwarcl  with  advanci 
small,  thin,  soft,  and  showing  veins.  Jowl  full,  ^eck  short  and  thick,  i 
short  from  neck  to  middling  deep  from  back  down.  Back  broad  and  straif 
very  little  arched.  Ribs  long  and  well  sprang,  giving  rotnndity  of  body;  m 
of  good  length  giving  breadth  and  levelness  of  loiu.  Hips  [j^Qod  length  from 
hips  to  rump.  Hams  thick,  round,  and  deep,  holding  their  thickuees  well  b 
down  to  the  hocks.  Tail  line  and  small,  set  on  high  up.  Logs  short  and  : 
straight  and  very  strong,  with  hoofs  erect,  legs  set  wide  apart.  Size  medinm. 
medium;  extremes  are  to  be  avoided.  Bone  fine  ana  conipaot.  Offal  vei 
Hair  line  and  soft ;  no  bristles.    Skin  pliable. 

SnifoU:fi. — Mr.  O.  P.  Cobb,  from  th«  liommittee.  anhtniff-Ml  tv  m 
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bolly  from  the  ground;  bone  fine,  feet  small,  hoo&  rather  spreading.  Tail  small,  long, 
and  tapering.  Skin,  hair,  and  color :  skin  thin,  of  a  pinkish  shade,  free  from  color ; 
hair  line  and  silky,  not  too  thick ;  color  of  hair  pale  yellowish  white,  perfectly  free 
from  any  spots  or  other  color.    Size  small  to  medium. 

Usscx. — Mr.  M.  H.  Cryer,  from  the  committee  on  this  breed,  reported 
that  the  Essex  is  a  black  hog,  originatiDg  in  the  sonth  of  England, 
small  or  medium  in  size,  with  small  soft  ears;  carcass  long,  broad,  and 
deep,  hams  heavy  and  well  let  down,  bone  fine,  hair  thin.  They  are  re- 
markable for  easy  fattening,  and  are  great  lard  producers.  They  are 
fair  nurses  and  prolific  breeders.  \ 

Neapolitan. — IMr.  M.  C.  Weld  submitted  a  report,  in  which  he  says, 
"It  seems  strange  that  a  breed  of  swine,  noted,  as  the  Neapolitan  is,  for 
possessing  qualities  of  superior  excellence,  should  have  been  so  neg- 
lected by  American  breeders.  It  is  distinguished  as  the  basis  of  im- 
provement of  several  of  the  best  breeds  of  English  swine,  and  produces 
that  striking  uniformity  of  characteristics  among  different  individuals 
which  marks  a  long-established  breed  as  well  as  good  breeding.''  He 
refers  to  the  fact  that  Martin  credits  the  great  improvement  of  English 
swine,  during  thirty  years  past,  chiefly  to  the  agency  of  the  Neapolitan 
and  Chinese  breeds.  "  Like  the  thorough-bred  horse,  the  Neapolitan 
has  a  delicate  look,  a  peculiar  grace  and  stylishness,  a  look  of  intelli- 
gence, with  a  vivacity  and  sprightliness  unusual  in  swine,  and  which  in 
this  breed  do  not  seem  to  be  incompatible  with  surprising  aptitude  to 
lay  on  flesh,  or  to  grow  rapidly  on  a  smdAl  amount  of  food."  In  the  vi- 
cinity of  New  York  many  gentlemen,  who  in  their  travels  have  eaten 
the  pork  of  Naples  and  vicinity,  have  imported  Neapolitans  and  bred 
them  for  their  own  use,  on  account  of  "  fine  grain  and  delicious  flavor  of 
the  pork."  The  breed  is  of  great  antiquity,  and  imparts  its  peculiarities 
with  great  uniformity.  The  report  claims  this  as  one  of  the  purest  and 
most  valuable  of  known  breeds — easily  kept,  but  difficult  to  keep  down 
in  good  breeding  condition;  one  of  the  gentlest  and  most  easily  man- 
aged, and  least  fastidious  in  its  food ;  the  sows  good  mothers,  furnishing 
abundance  of  milk,  and  reasonably  prolific;  furnishing  juicy  hams  and 
shoulders,  well  marbled  and  not  coated  with  masses  of  fat,  abundance  of 
leaf  lard,  and  the  most  delicate  of  side-pork  for  family  use ;  while  the 
ofial  is  a  minimum  quantity.  The  committee  adopt  the  following  char- 
acteristics : 

Head  small;  forehead  bony  aud  flat;  face  slightly  dishing;  snout  rather  long  and 
very  slender;  ears  small,  thin,  standing  outward  aud  forward  nearly  horizontaUy,  and 
quite  lively  ;  jowls  very  full,  l)ut  not  large ;  neck  short,  broad  aud  heavy  above,  with 
a  small  dew-lap;  trunk  long,  cylindrical,  aud  well  ribbed  back.  Back  flat,  and  ribs 
arching  even  in  low  flesh.  Belly  horizoutal  on  tho  lower  line.  Hind-quarters  higher 
than  tho  fore,  but  not  very  much  so.  Legs  very  firm,  the  bones  and  joints  being 
smaller  than  those  of  any  other  breed.  Ilams  and  shoulders  weU  developed  and 
meaty.  Tail  fine,  curled,  flat  at  tho  extremity,  and  fringed  with  hair  on  each  side. 
General  color,  slaty  or  bluish  plum-color,  with  a  cast  of  coppery  red.  Skin  soft  and 
Hue,  nearly  IVeo  fioni  hair,  which  when  found  upon  tho  sides  of  tho  head  and  behind 
the*  Ibrele.^H  is  black  and  soft  and  rather  long.    Flesh  firm  and  elastic  to  the  touch. 

Yorkshires, — Mr.  O.  P.Cobb  submitted  a  report  in  which  this  breed 
ifi  claimed  as  '^  the  most  thorough-bred  hog  known,  and  the  most  valua- 
ble to  cross  from  any  in  the  country,  for  the  reasons :  1.  They  are  of  a 
siz(»,  shape,  and  flesh  that  are  desirable  for  the  family  or  for  the  packer's 
use.  2,  They  have  a  hardy,  vigorous  constitution,  and  a  good  coat  of 
hair,  protecting  the  skin  so  well,  either  in  hot  or  cold  weather,  that  it 
rarely  fieezes  or  blisters.  They  are  very  quiet  and  good  grazers ;  they 
feed  well,  and  fatten  quickly  at  any  age.  They  are  very  prolific  and 
good  mothers,  and  the  young  never  vary  in  color,  and  so  little  in  shape 
that  their  form  when  matured  may  be  determined  in  advance  by  an  in- 
spection of  the  sire  and  dam.'' 
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Lancashire. — Mr.  M.  H.  Gryer,  of  Ohio,  in  the  absence  of  the  re^ 
committee,  was  allowed  to  submit  a  paper  apon  this  breed,  whicu  n 
classes  in  families  as  Largo,  Short-faced,  and  Middle.    The "  ] 
variety  characterized  by  great  height  and  length,   large  bones, 
hirgcst  breed  of  swine  known ;  the  '^  Short-faced"  noted  for  shon 
between  the  eyes  and  end  of  snout,  small  bones,  a  good  coat  of  woi 
hair  and  skin,  square  in  form,  with  broad  back  and  hams  well  let  dowi 
the  <^  Middle"  partaking  of  the  quality  of  the  small  family  and  the 
of  the  large.    He  claimed  for  them  aptitude  for  fottening  at  any  age, 
strong  constitution,  and  great  power  of  endorance  of  heat  and  cold 

What  constitutes  thorough-bred  swine. — ^The  committee  on  ^'  What 
Btitutes  thorough-bred  swine  F  Messrs.  Boberts,  Sprague,  and  Cain 
submitted  the  following  report : 

In  tho  absence  of  any  system  of  records  hj  whioh  pedigrees  of  swino  tro  kept,  y« 
committee  can  only  give  an  expression  whicli,  from  the  nature  of  the  case,  most 
somewhat  general.  Only  such  breeds  should  rank  as  thorongh-bred  as  are  recognized 
authentic  history  as  of  remote  origin,  and  have  steadily  been  bred  Id  a  line,  resold 
in  the  establishment  of  a  fixed  type,  capable  of  transmitting  itself  with  unifixnif 
Your  committee  would  recommend  that  tho  leading  breeders  of  pnie-bred  swine  fix 
breeders'  clubs,  for  the  purpose  of  establishing  hera  registries,  after  the  plan  adopt 
by  the  breeders  of  thorough-bred  cattle,  in  order  to  secore  greater  nniformitj,  and 
perfect,  as  soon  as  ]M>ssiblej  the  various  breeds. 

The  indeiiniteness  as  to  the  degree  of  remoteness  of  origin  was  c 
plained  by  Mr.  Gortis  by  tho  fact  that  a  breed  woaldL  in  five  years, 
more  progress  toward  establishment  in  the  hanos  of  some  bri» 
than  in  twenty  years  in  the  hands  of  others.    On  the  snegestion  of  J 
Bust,  it  was  amended  to  read,  '*•  Only  such  breeds  should  rank  as 
oagb-bred  as  are  recognized  in  authentic  history  as  of  sufficien     i 
mote  origin  that  when  bred  in  a  line  it  shall  result  in  the  establisu. 
of  a  fixed  type,  capable  of  transmitting  itself  with  uniformity." 

Scale  of  imnts. — Mr.  Guitis,  from  the  committee  on  a  scale  of  point 
submitted  a  scale,  which,  after  modification,  was  agreed  ui>on  as  fi 
lows: 


Back., 10 

Long  ribs 8 

Shortribs 7 

Shoulder 8 

Ham 12 

Length  of  body C 

Flank 6 

Twist <> 

Snout 4 

Jowl iJ 

Face :* 


Ear.. 
Neck. 
Belly. 
Skin. 
Hair. 
Bone. 
Legs. 
Feet. 
Tail.. 


Total. 


Classification  at  fairs. — ^The  committee  to  suggest  a  classification' 
swine  at  fairs  submitted  the  following  report,  which  was  adopted  : 

I.  Berkshircs. 

ii.  Poland-Chinas. 

M.  Cheshires,  ChoHtor  Wliito.H,  large  Yorkshires,  uud  other  lai'cc  ^Lite  breeds. 

4.  Suffolks,  Hmall  Yorkshires,  Short-faced  Jjancashires,  and  other  small  white breei 

5.  Essex,  Neapolitans,  and  all  other  black  breeds. 

(i.  All  crosses,  and  all  other  breeds  not  covered  by  the  foregoing  onameratious. 

.1  future  conveniion.^VnoT  to  adjournment,  a  committee  of  repres 
tivosof  this  body  was  ai)pointod  to  call  another  con vcution  at  such 
and  place  within  the  next  few  years  ns  they  may  deem  best-,    llie 
Ikts  designated  wore  Messrs.  Frank  D.  Curtis,  of  New  York ;  a. 
Moore,  of  Illinois ;  J.  1\  Eoberts,  ol'  Iowa ;  John  M.  MilUken,  of  ( 
and  Charles  Louder,  of  Indiana. 

»  '  • 
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FEBTILIZEBS. 

Waste  of  home  resources. — A  correspondent  of  the  Southern  Farm  and 
Home,  speaking  of  the  extravagant  use  of  commercial  fertilizers  to  the 
neglect  of  home  manures,  states  that  in  a  recent  journey  of  some  extent 
through  the  South  he  found  the  plantation  outhouses  crammed  with 
fertilizers.  In  a  very  few  instances  these  were  bought  for  cash  at  $00 
to  $70  per  ton,  with  heavy  outlays,  but  in  the  majority  of  cases  the 
purchases  were  on  time,  with  the  addition  of  20  per  cent,  to  cash  prices, 
payment  being  secured  by  a  factor's  acceptance,  for  which  a  charge  was 
made  of  about  2  per  cent.  i>er  month,  the  factor  receiving  a  lien  on 
crops,  stock,  &c.  Yet  at  these  plantations  no  effort  was  made  to  save 
home-made  manure ;  the  stable-manure  which,  if  properly  cared  for, 
would  have  equaled  several  tons  of  the  chemical  fertilizers  in  value, 
was  left  uncovered  and  elposed  to  the  washing  of  rain  till  rendered 
almost  worthless. 

A  New  England  gentleman  writes  that  during  the  summer  of  1871  he 
visited  the  towns  in  his  vicinity  for  the  purpose  of  observing  the  cur- 
rent methods  of  farm  management.  He  found  that  on  a  large  number 
of  the  farms  manurial  liquids  were  wholly  wasted.  More  than  one-half 
of  the  bams  were  without  cellars,  and  the  manure  was  thrown  from 
their  windows  into  the  open  yard,  where  it  lay  exposed  to  rains,  causing 
rapid  decay  of  the  lower  boaurds  and  sills  of  the  bam,  and  losing  a  veiy 
large  proportion  of  its  valuable  elements.  Tet  farmers  guilty  of  this 
waste  were  buying  superphosphate  at  $60  per  ton. 

Fertilizers  for  tobacco. — ^Mr.  James  M.  Grafts,  of  Whately,  Franklin 
County,  Massachusetts,  writes  to  the  Department  as  follows : 

I  am  one  of  a  compaDy  of  ^ve  persona  who,  in  the  last  two  years,  have  bought  and 
shipped  from  WhitehaU,  New  York,  over  80  car-loads  of  horse-manure.  Other  parties 
have  bought  tally  as  much  in  Midolebury,  Rutland,  Monjbbelier,  and  Saint  Johnsbury, 
Vermont  The  cost  at  our  station  has  averaged  about  9IO  per  cord.  Oilier  parties 
have  bought  manure  from  the  East  Albany  cattle-yards — periiaps  50  car-loads  in  less 
than  two  year»— all  of  which,  I  think,  has  been  sheep-dung.  Others  have  been  to  New 
Haven,  Connecticut,  and  still  others  to  Boston  ana  Cambridge :  and  now  two  of  our 
farmers  have  been  to  Canada  and  bought  25  car-loads.  A  car-load  of  horse-manure  con- 
tains about  7  cords,  p^haps  6^  on  the  average.  This  is  generaUy  obtained  from  livery- 
stables.  That  from  WhitehaU,  New  York,  is  from  stables  where  canal  horses  and  mules 
are  kept.  These  are  fed  higmy  with  grain,  and  the  manure  is  very  vaJuable.  It  is 
used  on  tobacco-lands  at  the  rate  of  al^nt  10  cords  to  the  acre.  Probably  there  is  bo 
other  species  of  manure  which  affords  in  such  abundance  all  the  elements  of  tobacco. 
It  is  rich  in  potash,  phosphoric  acid,  magnesia,  &c. 

Philadelphia  stable-manure. — ^The  Bucks  County  (Pennsylvania)  Intelli- 
gencer states  that  in  the  spring  of  1872  the  manure  for  one  year  of  725 
horses,  belonging  to  Philadelphia  street-car  stables,  was  sold  at  public 
sale  at  prices  ranging  from  $12  to  $1G  per  horse  ]  the  lower  prices  on 
monthly  payments,  the  higher  quarterly.  Other  lots  were  sold  at  private 
sale  for  $15  per  horse.  Average  yearly  amount  of  manure  per  horse^  5 
tonsj  average  cash  expenses  for  loading,  weighing,  toll,  &c.,  not  in- 
cluding wear  and  tear  of  team,  60  cents  per  ton.  A  ton  of  manure,  as 
taken  from  the  stables,  will  measure  about  76  cubic  feet.  In  1871  the 
manure  f^om  one  of  the  stables  cost  $2J25  per  ton,  delivered  on  the 
farm.  Fourteen  tons  per  acre  are  applied  for  potatoes,  the  subsequent 
crop  of  winter-grain  receiving  no  fhrther  application.  Wheat  receives 
eight  tons  per  acre,  and  five  tons  are  given  as  a  top-dressing  for  grass. 

28  A 


deep,     vvfttcr  was  occnsiooDiiy  appiieu  to  scop  lermeDtattOD. 

Huano  manttrc. — A  British  inventor,  Mr.  Hn^bon,  has  broogb 
ward  a  new forlilizer,  termed  Huauo  manure,  which  is  formed  b;B 
binatiou  of  uight-soil  witli  phosphates.  Bulphurio  acid  is  used  asii 
manufacture  of  cooimoii  superphosphate.  The  oi£;ht-soil  serves  ii 
place  of  water  to  reduce  the  phosphates  into  the  proper  pasty  eooi 
tor  the  action  of  the  acid,  which  is  then  applied,  uid  solpbate  of 
or  plaster  of  Paris  is  formed,  and  soIidificattoQ  and  deodozlzatioa  e 
whole  maas  takes  place. 

Utilisation  of  mffhfsoil. — Air.  Lcpmann,  director  of  tl     O 
Station  in  Bavaria,  estimates  the  annnalvalael  ti 

of  the  hamao  excrement  annually  wasted  in  the  cicy  kuh,  oon 

ing  177,600  inhabitants,  at  about  t&OU,000.    Be  i    b       i        C    i 
uow  possesses  a  system,  culled  there  the  Tonnen  or  ci 

which  he  is  conlident  that  this  enormons  waste  i     f 
veuted.     The  city  oi  Gratz,  containing  80,000  iol      lEanni,  \u      ^ 
tern  in  utie  iu  every  honaerand  has  thus  demonst    .«     tiie 
of  using  it  iu  large  cities.    As  an  illustration  of  i      profit  i 

from  human  excrement  when  fairly  tested  u  B      -itnztr.       .  j 
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per  bnshel,  $15,000 ;  500  tons  of  bones,  at  $35  per  ton,  $17,500 ;  120  tons 
of  superphosphate,  at  $50  i)er  ton,  $6,000 ;  1,000  tons  of  salt  hay,  at  $10 
per  ton,  $10,000 ;  5,000  loads  of  sea-weed,  at  $1  per  load,  $5,000.  Total, 
$53,500,  aU  use<l  by  small  farmers,  and  to  a  considerable  extent  for  the 
onion-crop.  As  much  manure  is  made  on  the  farm  as  is  possible,  and  fish- 
guano  is  little  used.  Onions  are  the  principal  crop,  the  yearly  amount 
raised  in  the  town  ranging  from  300,000  to  400,000  bushels,  with  an  av- 
erage of  500  bushels  per  acre.  Price  in  1871,  60  cents  j^er  bushel ;  be- 
fore that,  $2  -per  bushel  on  an  average. 

Commercial  fertilizers  in  Germany. — ^An  agricultural  student  at  Ber- 
lin, writing  at  the  close  of  1871,  says  that  in  (Germany  fertilizers  are 
sold  at  prices  based  on  the  proportions  of  their  chemical  constituents, 
and  are  warranted  by  the  dealers  to  contain  certain  amounts  of  nitro- 
gen, soluble  phosphoric  acid,  &c.  Buyers  are  able  to  test  these  repre- 
sentations by  recourse  to  some  one  of  the  chemical  laboratories  which  are 
established  by  government,  or  by  private  enterprise.  Taking  the  aver- 
age of  eight  standard  German  fertilizers  and  comparing  them  with  av- 
erages of  seven  popular  Americaa  fertilizers,  chiefly  superphosphates,  it 
is  found  that  the  former  contain  50  per  cent,  more  nitrogen  than  the 
American  fertilizers,  and  nearly  three  times  as  much  soluble  phosphoric 
acid,  while  in  the  American  articles  a  given  amount  of  fertilizing  mate- 
rial costs  60  to  65  per  cent,  more  than  in  the  German,  not  taking  into 
account  the  generally  superior  mechanical  preparation  of  the  latter.  As 
regarding  two  elements  of  cost,  capital  can  be  had  about  as  easily  at  4 
to  5  per  cent,  in  Germany  as  at  6  or  7  per  cent,  in  Connecticut  and  New 
York ;  but  the  difference  iu  wages  of  labor  is  greater. 
*  Imperfect ptUverizatian. — ^The  editor  of  the  Southern  Cultivator  com- 
plains of  the  quality  of  the  acid  phosphates  placed  on  the  southern  mar- 
Ket.  He  states  that  the  numerous  samples  which  he  had  examined 
were  made  firom  Charleston  phosphate  so  coarsely  ground  that  the  sul- 
phuric acid  applied  had  not  been  able  to  permeate  the  material.  The 
consequence  was  that  only  a  very  small  proportion  of  the  *'  fertilizer  ^ 
had  been  brought  into  a  soluble  condition. 

Regulating  sales  of  fertilizers. — ^The  legislature  of  New  Hampshire  has 
passed  a  law  regulating  the  sales  of  fertilizers,  requiring  that  all  padc- 
ages  be  accompanied  by  certificates  giving  date  of  manufacture  and  per- 
centages of  ammonia  and  other  constituents.  In  case  of  false  certifica- 
tion a  fine  of  $500  is  imposed,  and  for  sale  without  license,  a  fine  of  $200. 

Chemical  analysis  of  fertilizers, — ^At  a  recent  meeting  of  the  Queen's 
County  (Ireland)  Agricultural  Society,  Dr.  Cameron  stated  that  he  had 
Ix^n  consulting  chemist  to  the  society  for  the  last  nine  years,  during 
which  time  there  had  been  a  great  change  for  the  better  in  the  charac- 
ter of  fertilizers  sold,  and  this  change  was  justly  attributable  to  the  ef- 
forts of  the  society.  The  mischief  which  might  reimlt  from  a  want  of 
such  organized  watchfulness  over  the  trade  in  fertilizers  was  exampled 
in  the  west  of  Ireland  in  1871,  where  whole  districts  were  laid  waste,  ow- 
ing to  the  farmers  having  been  misled  into  buying  spurious  guano  at 
£15  to  £17  per  ton,  whidi  was  not  worth  more  than  £4:  per  ton.  In 
hundreds  of  cases  the  potatoes  grown  on  this  stuff  did  not  reach  the 
size  of  gooseberries,  and  the  turnips  sown  with  it  grew  no  larger  than 
apple& 

Chemical  manures  in  Great  Britain, — It  is  estimated  that  about  500,000 
tons  of  chemical  manures  are  annually  produced  in  the  United  King- 
dom of  Great  Britain. 

BoM-miUs  established  by  coH>peration, — in  England  many  of  the  large 
farmers  take  part  in  the  estabUshment  of  bone-mills,  whither  they  send 


giadaally  added  to  it  The  alkalies  aro  Bet  free  tiy  this  bnniiiig 
made  available  for  crops,  especially  roots,  and  tiie  caltaned  n 
worked  into  the  soil,  brings  it  into  a  comparatively  friable  c 
Tbo  method  may  be  considered  as  a  abort  way  of  attaining  a  a 
of  soil  ordinarily  reached  by  long  cnltiTation.  This  dressing  ot 
about  one  shilling  per  ton,  appUed. 

Fish  oil  and  guano. — New  York  papers  of  August,  1872,  statu 
daring  the  two  weeks  ending  the  17th  of  the  mouth,  uie  waters  a 
Island  swarmed  with  menhaden.  One  Ashing  oompany  took  1^ 
resizing  SI  per  thonsand  ^  another  took  3,0W,000,  One  compt 
rendered  C,000,OU0  into  oil  and  gnano  daring  Uie  season,  1 1 
to  its  fall  capacity.  The  price  of  the  fish,  fonoerly  60  o 
dred,  had  been  reduced  to  $1  per  thoosand}  yet  the  flshe:  ou 
that  they  coald  make  money  at  the  latter  rate  if  tiitsy  odd  at 
whole  catch.    But  only  abont  one-third  bad  been  taken  1^  tha 

Potash  in  corn-cobs. — Dr.  Herbert  Hazard  says  there  are  1 
carbonate  of  potash  in  1,000  parts  of  corn-cobs. 

CottoTirsced  on  sugar-land. — ^Mr.  G.  G.  Zenor.  a  planter        r 
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lives  of  waste,  ami  the  dii&reuee  which  is  likely  to  exi.^  between  the 
fresh  aud  the  commercial  article. 

Nitrate  ofnoda  and  salt. — Mr.  Mechi  saya  that  wheu  a  farmer  obta.ius 
a  profitable  increase  from  the  use  of  nitrate  of  soda  or  Irom  salt, 
another,  hearing  of  his  success,  makes  a  like  application,  and  perhaps 
meets  with  an  unfavorable  resnJt.  Why?  Because  the  conditions  of 
soil  were  different.  In  the  first  case  there  might  have  been  phosphate 
of  lime  lying  inert  in  the  soil  which  the  soda  reached  and  rendered  solu- 
ble for  plant-food ;  in  the  other  case  there  might  not  have  existed  any 
appreciable  amount  of  such  inert  material.  The  example  thus  pre- 
sented by  Mr.  Mechi  illustrates  the  lesson  that  no  dependence  should 
be  placecl  on  applications  of  special  fertilizers  unless  some  knowledge 
has  been  obtained  by  preliminary  experiment  or  investigation  concern- 
ing the  relative  constitution  of  the  particular  soil. 

PAEM   MANAGEMENT. 

Old  ways  and  new  ways  in  Missouri. — ^^  J.  P.,"  now  a  farmer  at  Pleas- 
ant Hilly  Cass  County,  Missouri,  states  that  the  best  part  of  his  life  was 
spent  in  the  ship-yards  of  New  York  City,  which  he  left  only  about  five 
years  ago.  Notwithstanding  his  inexperience  in  farming,  he  has  met 
with  a  fair  success,  to  which  the  information  derived  from  agricultural 
publications  had  contributed  in  no  small  degree.  One  of  his  neighbors 
said  that  he  did  not  understand  how  it  was  that  a  man  from  the  ship- 
yards could  beat  old  farmers  at  their  own  business.  Another  declared 
that  he  believed  that  Mr.  P.  raised  more  on  120  acres  than  he  himself  did 
on  400.  These  men  are  old  settlers,  practice  shallow  plowing,  and  think 
that  manure  counts  for  nothing  in  that  region.  Mr.  P.'s  experience  has 
proved  to  him  the  value  of  deep  plowing  and  manuring,  thotigh  Cass 
County  is  one  of  the  best  in  Missouri  in  respect  to  fertility  of  soil. 

Large  farming  in  Connecticut — C.  0.  and  P.  W.  Goodrich,  of  Portland, 
Connecticut,  cultivate  75  acres  of  land,  applying  IG  cords  of  manure 
I)er  acre.  They  have  contracted  for  five  years  for  the  manure  of  a 
quarry  company  whose  works  lie  one  mile  from  their  farm,  and  they 
keep  two  teams  drawing  manure  in  the  winter,  and  one  team  in  the 
summer.  They  use  phosphate  to  the  value  of  $200  annually,  buy  their 
grain  by  the  cargo,  and  grind  it  in  their  steam-mill.  They  feed  about 
200  pounds  of  meal  per  day.  In  1871  they  raised  on  15  acres  16  tons  of 
tobacco,  which  they  sold  in  New  York  at  prices  ranging  from  10  to  35 
cents  per  pound.  They  raised  and  sold  3,000  pounds  of  turnip-seed 
and  one  ton  of  onion-seed,  which  last  brought  $1  per  pound.  They  also 
grew  28,000  bushels  of  onions,  for  which  they  received  $1.75  to  $2  per 
barrel. 

Farming  in  Texas. — ^Dr.  D.  W.  Brodnax,  of  Cameron,  Milam  County, 
Texas,  writes  that  Mr.  John  Oratham,  of  that  neighborhood,  with  the 
assistance  of  an  infirm  boy,  seventeen  years  of  age,  cultivated  and  raised, 
in  1868,  22  acres  of  cotton,  from  which  he  gathered  27  bales  averaging 
514  pounds,  equal  to  28f  bales  averaging  S)0  pounds.  On  other  land, 
with  same  labor,  he  made  1,000  bushels  of  com.  In  1869,  on  the  same 
land,  he  made  20  bales  of  cotton,  averaging  522  pounds  per  bale,  and 
800  bushels  of  com.  In  1870,  on  the  same  land  and  with  the  same 
labor,  he  raised  24  bales,  averaging  518  pounds  per  bale,  and  1,200 
bushels  of  corn.  His  wife  and  two  little  daughters  assisted  in  gather- 
ing and  saving  the  crops.  In  addition,  he  raised  potatoes,  onions,  and 
all  the  garden  vegetables  usually  cultivated  here,  largely  in  excess  of 
the  wants  of  his  family.  He  also  raised  a  number  of  hogs,  and  had  a 
considerable  quantity  of  bacon  to  sell.  He  paid  $3  per  acre  for  his  land. 
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I  f  track,  arranged  substantially  on  the  Beid  plan,  and  suitable  for 

;   I  and  watering  during  transportation. 

,.  i  '.ii  Heavy  purchases  €f  stock. — ^The  purchases  of  one  diipi>er  at  the 

I  Stock  Yards  of  Chicago,  in  1871,  amounted  to  $10,000,000. 

Shortlwms  and Ayrshires  in Mi'n»esoia^-^'Si^  first  anDcial  sale 
Lyndale  herd  of  Colonel  William  S.  King,  near  Miiuieapolis,  Mini 
took  place  June  10, 1872.    Twenty-eight  short-hom  cows  and 
, .  were  sold  at  an  average  of  $G14 ;  12  short-hom  bulls  at  an  avei 

j  <[  $-li>0 ;  16  Ayrshire  cows  and  heifers  at  an  average  of  $124,  and 

;  j  shire  bull-calves  at  an  average  of  $6G ;  total  sales,  $26,045.    1 

I '  I  from  Minnesota,  Iowa,  and  Illinois  were  the  poidiaaers-— the  G 

Stock-Breeding  Association  of  Wankegan,  Illinois,  bei     :  tl 
buyer,  and  taking  nearly  half  of  the  Edbort-homs,  indau       o  «x 
$1,700,  $1,500,  and  $1,000.    One  of  the  bolls  pnichaaed  t,^  ^ 
r  !<  ation  was  resold  to  the  agent  of  the  Iowa  Agricnltnral  Cujw 

I  '  $1,000. 

I  Sale  of  short-lioms  in  England, — At  the  auction  sale  of 

;  j  ward  &  Downing's  herd  of  shorthorns  at  Wintei    fd,  S 
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lister,  have  120  thorough-bred  Augora  goats  and  2,000  grades  from  one- 
half  to  sixty-three-sixty-fourths  of  pure  blood.  The  fleeces  of  the  grades 
were  sold  in  New  York,  last  year,  at  an  average  of  80  cents  per  pound. 
The  writer  judges  that  there  must  be  quite  25,000  Angora  grades  in  the 
State  ranging  from  one-half  blood  to  very  nearly  pure.         * 

Angora  goats  in  Utah. — A  co-operative  company  formed  through  the 
ellortsof  J.  £.  Johnson,  editor  of  the  Utah  Pomologist,  having  arranged 
for  the  importation  of  130  Angora  and  Thibet  goats  for  crossing  with  the 
common  goat,  succeeded  in  obtaining  108,  which  arrived  in  good  condi- 
tion. A  portion  of  the  shipment  was  lost  in  a  severe  storm  on  the  Union 
Pacific  Bailroad. 

Value  of  improved  blood. — ^Mr.  H.  McGoughtry,  of  Winthrop,  Iowa, 
writing  in  the  early  part  of  the  present  year,  stated  that  in  April,  1871, 
ho  procured  from  a  breeder  in  'Sew  York  an  Essex  boar  six  months  old 
at  a  price  of  $50.  The  express  charges  amounted  to  $19.40,  making  the 
total  cost  $09.40.  The  cost  of  the  animal  becoming  known  among  Mr. 
McCoughtry's  neighbors  excited  much  mirth  at  his  expense.  But  a  few 
months  afterward  he  obtained  $50  for  five  pigs  got  from  a  grade  Essex 
sow  by  the  boar,  and  in  the  fi^  and  winter  received  $50  for  the  services 
of  the  latter. 

Foot  and  mouth  disease  in  JS^land.-^Bnglish  ofiidal  reports  show 
691,565  animals  attacked  by  foot  and  mouth  disease  in  1871. 

Milk  from  diseased  cores. — In  respect  te  the  milk  of  cows  affected  with 
foot  and  mouth  disease,  the  report  of  the  Massachusetts  board  of  health 
for  1871  shows  that  human  beings  may  contract  the  disease  by  the 
use  of  such  milk;  in  such  cases  the  affection  is  generally  limited  to  a 
sore  mouth,  and  in  rare  instances  the  latter  is  accompanied  by  eruptions 
on  the  body.  But  when  the  milk  is  used  by  invalids  and  growing 
children  more  serious  consequences  may  result. 

Canned  meat  in  Texas. — The  stock  firm  of  Allen,  Poole  &  Co.,  in 
Southern  Texas,  employs  about  1,000  men,  owns  over  200,000  head  of 
cattle,  brands  50,000  calves  annually,  and  sells  annually  in  the  Xew 
Orleans  market  24,000  calves,  at  prices  ranging  from  $5  to  $8  net,  these 
sales  including  proceeds  of  animals  purchased  from  other  herdsmen. 
The  firm  has  lately  taken  up  the  business  of  canning  beef  roasted  by 
a  patented  process.  The  rough  meat,  neck  and  shoulders,  are  rejected 
in»canning,  and  each  can  contains  three  to  eight  pounds  of  beef,  gener- 
ally in  one  piece.  The  juice  is  wholly  retained,  and  the  meat  is  said  to 
be  rich  in  flavor,  though  somewhat  too  much  done  to  suit  the  tasteof 
many,  and  free  Irom  bone  oxkd  gristle.  It  is  sold  by  the  quantity  at 
about  14  cents  per  pound.  The  hides  are  shipped  to  New  York,  and 
average  13  cents  per  pound,  or  $5  to  $0  per  hide. 

Australian  canned  meats. — The  imports  of  Australian  canned  meats 
into  the  kingdom  of  Great  Britain  have  risen  from  91  cwt  in  18GG, 
valued  at  £321,  to  237,160  cwt.,  in  1871,  valued  at  £513, 186. 

Exposing  sales  of  had  f»ea^.«^The  New  York  Tribune  a  few  months  ago 
published  an  article  exix>sing  the  frauds  practiced  by  a  certain  class  of 
market-men  on  the  people  of  that  city,  in  the  ^'fixing  np''  and  vending 
of  bad  meat  and  poultry.  The  article  included  a  list  of  offenders,  with 
particulars  of  their  offenses. 

Refrigerating  cars. — Kefrigerating  cars,  for  the  transportation  of  fresh 
meat,  butter,  fruit,  &c.,  are  now  run  on  most  of  the  treight-trains  from 
Chicago  to  New  York.  They  aio  built  with  double  walls  filled  in  with 
chs^ircoal,  have  a  capacity  for  two  tons  of  ice  each,  and  can  carry  about 
20,000  pounds  of  freight.  They  are  so  arranged  that  there  is  a  constant 
circulation  of  cool  dry  air,  and  are  examined  at  points  on  the  road  and 
ice  supplied  if  necessary. 
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GEBEALS. 

rrcuncaiiuii  of  (jyala  ht  vacuum. — ^The  mothod  propose^  by  LwivA 
ami  Ikvombly  reported  od  by  the  French  Academy  of  Sciences,  ibthit  of  | 
storing  grain  in  lai'ge  upright  cylinders  having  openings  above  and  bdor 
for  admission  and  removal  of  material.  The  cylinder  being  filled,  i 
vacaum  of  about  10  centimeters  is  produced  by  an  air-pomp,  fluis  it 
stroying  insect  life  and  drying  any  grain  wbich  may  Iiave  heen 
in  a  damp  condition. 

Preventing  lieating  in  grain-stmlcs. — A  simple  instrmneut  has  lately 
been  devised,  under  the  name  of  the  hay-stack  ventilato^  for 
pose  of  ascertaining  and  couDteracting  the  heating  in  foe  incenor  n 
stacks  of  hay  or  grain.  It  consists  mainly  of  a  vnx>aght-iron  tube,  about 
3  inches  in  diq^meter,  long  enough  to  reach  into  the  middle  of  ibe  staii 
provided  with  a  conical  point  at  the  tip,  and  pierced  for  alxmt  two-flmdi 
its  length  with  numerous  holes.  A  screw  arrangement  is  affixed  titiie 
posterior  extremity',  by  which  it  can  be  connected  with  an  aoeompnif* 
ing  discharge^pipe.  For  use  this  apparatus  is  to  be  driven  Iiori»mtiII; 
into  the  stack  to  be  investigated,  either  by  means  of  a  mallet  <v  tgri 
screw  arrangement,  and  the  tem])erature  ascertained  after  asbertisfier- 
val  by  introducing  a  self-registenng  thermometer.  Shonld  the  tenmea- 
ture  be  too  high  at  any  point  in  me  stack,  a  tin  tobe  is  to  be  amri 
vertically  to  the  outer  end  of  the  iron  tube,  and  an  outward  cuznoftflf 
air  from  the  interior  of  the  stack  produced,  by  means  of  which  the  hot 
is  speedily  carried  off  without  any  ii\jury  to  the  stack.  Hooks  miifh 
attached  to  the  tip  of  the  instrument,  by  which  small  samples  «f  Ike 
central  part  of  the  stack  can  be  brought  out. 

A  large  toJieat-field. — ^A  fEirmer  named  Mitchell,  in  the  Sau  J 
Valley,  California,  had  36,000  acres  in  wheat  early  in  March  of  the 
ent  year,  and  expected  to  increase  the  area  to  over  40,000  acres  V} 
middle  of  that  month. 

A  Calif omia  wliealrcrop. — ^Tho  Haywood  (CSolifomia)  Advocate  staftn 
that  Mr.  John  Minges,  near  Grayson,  would  market  tcom  his  ranch  Hot 
season  4,000  tons  of  wheat. 

Successive  volunteer  crops. — ^Mr.  Benjamin  Ely,  of  Backeyo  Townshqii 
Yolo  County,  Califomia,  laid  down  45  acres  to  wheat  in  1866,  and  after- 
ward harvested  five  successive  crops  without  sowing,  plowingi  or  bir 
rowing  after  the  iirst  season ;  but  hogs  were  turned  in  on  the  slabbk 
ground.  The  field  averaged  35  bushels  per  acre  yearly  for  the  tn 
years,  and  on  the  sixth  year  produced  a  good  crop  of  hay. 

FRUIT. 

Fruit  shipments  of  Southern  iTZmoi^.— The  Gentralia  (Illinois)  Sen& 
nel  of  August  15, 1872,  reported  the  following  shipments  ficom  that 
point  during  the  preceding  week:  By  express,  40,000  ponnds  of  peaf*^" 
and  290  pounds  of  grapes ;  by  i^eight,  6,025  i>oands  of  grapes,  1( 
pounds  of  apples,  1,120  pounds  of  pears,  and  998,260  ponnds  of  peai 
Total,  1,056,665  pounds ;  or  528.^  tons.  Producers  realized  bat  little 
over  expenses  of  gathering,  boxing,  freight,  and  commission. 

Delaware  straioberry  shipments. — ^According  to  official  statements,  ilie 
first  considerable  shipment  in  1872  of  strawberries  from  the  Delaware 
Peninsula  (Delaware  and  the  eastern  i^ore  of  Maryland)  was  on  Uaj 
23,  three  carloads,  and  the  shipments  gradhally  increased  up  to  61  cv- 
loads,  forwarded  June  3.  The  season  virtually  closed  on  Jtaie  17,  to 
which  time  434^  car-loads  had  passed  north  over  the  Delaware  BaSroao, 
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making,  at  the  usual  rate  of  250  bushels  per  car,  108,500  bushels,  giviog 
to  growers  an  estimated  average  i*etnrn  of  8  cents  per  quart  The  con- 
ditions of  the  season  were  such  that  the  Delaware  crop  had  little  advan- 
tage in  arrival  over  that  of  New  Jersey  and  Pennsylvania,  and  prices 
were  therefore  low.  Only  27  car-loads  were  shipped  from  Delaware  in 
1870,  and  219  in  1871. 

Peaches  in  the  Delaware  Peninsula. — ^The  Tribune,  of  Wilmington, 
Delaware,  states  the  peach-crop  of  the  Delaware  Peninsula,  in  1872,  as 
follows :  Shipments  by  raU,  1,970,400  baskets ;  by  water  to  Baltimore 
and  Philadelphia,  1,437,368  baskets;  taken  up  by  canners,  73,282 
baskets ;  estimated  amount  absorbed  by  home  consumption  and  distilla- 
tion into  brandy,  118,950  baskets ;  total,  3,600,000  baskets.  At  an 
average  of  40  cents  per  basket,  clear  of  freight  and  commission^  the 
net  returns  to  growers  would  reach  $1,440,000. 

A  Maryland  peach/arfn. — ^Mr.  Edward  Wilkins,of  Chestertown,  Mary- 
land, is  stated  to  have  136,000  peach-trees  on  1,350  acres.  The  peaches 
are  packed  in  crates,  each  containing  two  baskets,  and  are  sent  to  Balti- 
more by  his  own  steamboat,  and  ddivered  at  a  canning-factory  which 
contracts  for  his  whole  crop. 

Pear-cidture  in  Vermont — In  a  paper  read  before  the  Vermont  board 
of  agriculture  in  February,  1872,  Mr.  Henry  I^ne  indorsed  the  estimate 
that  not  5  per  cent,  of  all  the  pear-trees  sold  by  nurserymen  and 
planted  in  that  State  lived  to  the  age  of  ten  years,  adding  that,  in  his 
opinion,  setting  aside  the  Lake  Ohamplain  region,  not  2  per  cent,  of 
the  pear-trees  planted  in  the  rest  of  the  State  during  the  last  twenty- 
Ave  years  had  arrived  to  a  profitable  maturity.  A  very  great  proportion 
of  the  failures  had  been  caused  by  improper  selection — ^taking  trees  from 
milder  climates  and  those  which  had  been  unduly  stimulated  in  the  nur- 
sery. 

The  hanana-trade, — ^The  Boston  Cultivator  estimates  the  amoant  of 
bananas  usually  received  at  that  port  during  the  season  at  8  cargoes, 
worth  at  the  wharf  $6,000  to  $7,000  each,  making,  with  50  cargoes 
received  at  New  York,  a  total  of  about  $375,000  as  the  value  of  receipts 
at  New  York  and  Boston.  The  banana  season  begins  in  March  or  April 
and  extends  into  August.  Baracoa,  on  the  north  coast  of  Cuba,  is  a 
favorite  shipping  port ;  shipments  are  also  made  from  Aspinwall  and 
the  Spanish  Main. 

Shipments  of  California  fruit. — ^The  Boston  Commercial  Bulletin  of 
January  6, 1872,  reported  the  arrival  during  that  week  of  the  first  ship- 
ment of  pears  ever  made  direct  from  California  to  that  city.  The  ship- 
ment consisted  of  400  boxes,  of  3  x>eck8  each,  forwarded  by  rail  from 
Sacramento^  and  was  received  in  excellent  condition.  The  freight-bill 
amounted  to  $700,  averaging  $2.33^  per  bushel. 

The  Pacific  Eural  Press,  of  September  28^  1872,  says  that  one  firm  in 
Sacramento  had  already,  during  the  season,  shipped  13  car-loads  of 
Bartlett  pears  by  rail  overland. 

Oranges  in  Southern  California. — ^Califomia  papers  state  the  orange- 
crop  of  Los  Angeles  County  for  the  season  of  1871-72  at  five  millions, 
nearly  five  times  the  amount  of  the  preceding  crop  j  average  price  $20 
per  thousand.  Lots  of  low  quality  sold  at  $7,  and  some  extra  fine 
brought  $35  per  thousand. 

Fluctuations  in  the  Caiifomia  jirrajpe-crop.— General  Henry  M.  Naglee, 
of  San  Jos(3,  California,  an  experienced  viniculturist,  says  that,  as  a 
rule,  in  two  years  out  of  five,  the  grape-erop  of  the  State  is  compara- 
tively a  failure. 

Dried  fruit  in  North  Carolina.^^The  annual  value  of  the  dried  firuit 
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8ci)t  from  High  Poiut,  Noiiili  Carolina,  is  stated  at  between  8300^ 
and  8^00,000.  Every  family  in  the  sarroandinif  tegion  has  its  ordianl 
aucl  drying-house ;  the  latter  frequently  rudely  built  of  logs,  withaflof 
runniug  through  it. 

The  Alden  fruit-dryvig  process. — ^Tbe  Alden  process,  whieh  is  bridly 
characterized  as  a  metbod  of  evaporating  the  moistare  of  thefraitl^ 
conveying  the  latter  gradually  through  a  hot-air  chamber,  on  frases 
attached  to  an  endless  vertical  chain,  is  being:  iutrodaced  largdy  in 
fruit  growing  regions.  The  peculiar  value  of  the  process  lies  in  the  » 
markable  retention  of  the  original  flavor  of  the  frait,  and  the  perfectly 
clean  and  bright  condition  of  the  dried  article.  Jjaurge  amooots  of  the 
Alden  preparations  are  taken  up  by  the  United  States  GovemmeDtte 
Army  and  Navy  use. 

A  committee  of  the  Kew  York  Farmars'  Club,  trhich  reeendy  yitM 
m\  Alden  factory  at  Neshanie,  New  Jersey,  reports  as  follows  oonceo- 
ing  a  small  evaporator,  capable  of  w(M*king  300  bashels  of  applet  pa 
week :  Price  of  the  evaporator,  $1,000 ;  cost  of  building,  &c.,  |I,(M. 
Total  investment,  $2,000.  Running  expenses  per  week  :  300  bashdss 
apples,  at  30  cents  per  bushel,  $90;  wages  of  one  man,  $12;  ofiigkt 
girls,  $40 ;  one  half  ton  of  coal,  $7 ;  interest,  $10 ;  contingencies  of  fK- 
tory,  $7.95 ;  a  liberal  allowance  for  cost  of  barrds,  fireigbt,  and  miloil- 
laneous  incidentals,  $25.05.  Total  weekly  expenses,  $192.  Bmq* 
per  week :  2,000  pounds  evaporated  apples,  at  15  eente  per  poosd,  |M; 
700  pounds  dried  cores  and  skins,  at  0  cents  per  ponnd,  $42.  Tool, 
$342,  showing  a  net  profit,  per  week,  of  fully  4160.  The  com  Hi 
skins  are  sold  to  a  company  which  manufkctnres  them  into  jelly. 

Cranbernes  in  Wisconsin. — In  the  neighborhood  of  Berlin,  Wimam, 
there  are  large  tracts  of  marsh  lands  in  which  the  eranbeny  is  iadii^ 
nous.  There  were  about  2,400  acres  under  improvement  in  1871,  the  ■■ 
provements  consisting  of  ditches,  flood-gates,  and  dams,  for  dniaip 
and  iiowing,  no  further  culture  being  given.  Among  the  largest  fovs- 
ers  are  Messrs.  H.  S.  Backet  and  James  Carey.  Mr.  Saoket  lud  0 
acres  of  marsh  under  culture  in  1871,  which  produced  4,100bamk 
or  12,300  bushels  of  cranberries ;  these  were  marketed  at  $50,000,  or ■ 
average  of  about  $14  per  barrel.  His  berries  are  wholly  of  tbaBd 
and  Bugle  varieties,  receive  extra  care,  are  of  superior  sise.  and  biiii 
the  highest  prices.  Mr.  Carey  had  200  acres  in  bearing  whicn  {Htrfoeed 
5,000  barrels.  Mr.  Sacket  reports  the  shipments  of  craJibeniesftoB 
Berlin  in  1871  at  18,000  barrels.  He  adds  that  there  are  eraniMnf 
marsh-lands  in  that  vicinity  purchasable,  unimproved,  at  $10  to  $20per 
aero,  which,  after  being  htUHlled  for  three  or  four  years,  would  aetlW 
to  $1,000  i>er  acre.  Generally  speaking,  the  berries  can  beiriaoediB 
Chicago  at  an  expense  of  $5  per  barrel,  including  coat  of  growing,  jiA- 
ing,  and  marketing. 

The  Western  Farmer  reports  that  25,000  barrels  oi  onmbeate 
grown  in  the  vicinity  of  Berlin  in  1872. 

TIMBER  AND  T&BE  OULTITBS. 


Society  for  1870-'71  says  that,  according  to  carefol  estimate,, 

of  the  wood  and  timber  existing  in  California  twenty-two  yean  ago  ktf 
been  consumed.  The  requirements  of  the  State  for  forest  prodaetsviB 
be  at  least  ten  times  greater  for  the  next  twenty-two  years.  The  MS^ 
city  of  hard-wood  timber  is  particularly  injurious  by  restminiBf  tki 
manufactuxe  and  euhanoing  the  prices  of  agrieultiiral  wmmJ^^^  aad 
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vehicles,  liecent  esperiments  made  by  the  State  Agricultural  Society 
have  shown  that,  contrary  to  a  prevalent  impression,  the  climate  is  not 
unfavorable  to  the  growth  of  hard-wood  timber. 

Tree  culture  in  Califomicu — ^The  legislature  of  California  recently 
passed  an  act  to  encourage  the  culture  of  forest  and  timber  trees.  It 
provides  for  three  commissioners,  who  appoint  a  State  forester  at  a  salary 
of  $175  per  month.  The  forester  is  to  collect,  exchange,  grow,  and  im- 
port seeds  and  seedlings  of  forest  and  timber  trees  and  distribute  them 
gratuitously,  is  authorized  to  expend  $3,000  yearly  for  these  purposes, 
and  is  to  be  assisted  in  the  distribution  by  the  county  supervisors.  He 
is  also  authorized  to  expend  $3,000  the  first  year,  and  afterward  $2,000 
annually,  in  establishing  and  maintaining  nurseries  for  rearing  trees  and 
acclimatizing  foreign  plants  and  tr^ids,  and  from  these  nurseries  shade- 
trees  are  to  be  furnished  for  grounds  belonging  to  the  State  and  its 
counties  and  cities.  The  forests  is  also  to  diffuse  information  respect- 
ing txee-culture. 

Large  enterprise  in  /ree^plantutjjf.—- It  is  announced  that  Mr.  S.  T.  Kelsey 
hafi  contracted  with  the  Atchison,  Topeka,  and  Santa  F6  Bailroad  to 
plant  a  quarter-section  in  trees  every  ten  miles  along  the  line  of  the 
road  from  Atchison  to  the  western  line  of  tiie  State,  a  distance  of 
about  three  hundred  miles.  He  is  allowed  eight  years  in  which  to  com- 
plete the  work,  is  to  provide  the  stock,  plant  and  maintain  the  trees, 
and  is  to  receive  from  the  road  a  section  of  land  at  each  point  of  plant- 
ing, including  the  quarter-section  in  trees. 

Pine  timber  in  Eastern  McmaohusetU. — ^Mr.  W.  D.  Philbrick,  of  Mid- 
dlesex County,  Massachusetts,  sf^  that  twenty-five  years  ago,  within 
his  recollection,  the  best  dear  white  pine  sold  there  for  $15  per  thousan<l ; 
now  it  is  difficult  to  find  as  good  a  quality  at  $80  per  thousand. 

Destruction  of  forests  in  the  Northicest — ^Mr.  Jonathan  Periam,  of  Chi- 
cago, estimates  that  330,000  acres  are  annually  denuded  of  timber  in 
Northern  Michigan  and  Wisconsin,  and  Mr.  Arthur  Bryant  estimates 
the  annual  area  of  destruction  in  the  same  district  with  Minnesota 
joined  at  600,000  acres. 

European  larch. — ^Professor  James  Mathews,  of  the  Iowa  Agricultural 
College,  who  has  grown  the  European  larch  in  Iowa  for  seventeen  years, 
is  led  by  his  experience  to  doubt  the  durability  of  its  wood  when  grown 
on  rich  western  soils.  Authorities  indicato  a  certain  coldness  of  climate 
and  poverty  of  soil  as  necessary  to  the  production  of  this  timber  in  per- 
fecticm. 

POULTBY  AND  £008. 

Raising  poultry  in  Iowa. — Mrs.  D.  W.  Gage,  near  Amei^  Iowa,  raised  in 
1871  GOO  chickens,  of  which  about  150  were  Brahmaa  and  Houdans,  the 
rest  being  half-blood.  One  Brahma  cock,  nine  montJbus  old,  weighed  llf 
XK)unds.  The  poultry  brought  at  Ames  6  cents  per  pound,  live  weight, 
while  pork  brought  $3.20  per  hundred.  Mrs.  Gage  states  that  she  can 
raise  poultry  as  cheaply  as  she  can  pork,  wdght  for  weight,  and  generally 
sell  for  twice  as  much.  As  to  her  method  of  rearing,  for  three  or  four 
days  after  hatchings  the  chickens  were  fed  with  banl-boiled  eggs  and 
cheese-curd,  after  which  they  received  mush  made  from  com-meal  and 
wheat.  3ir8.  Gage  recommends  willows  planted  close  as  a  shelter  for 
fowls ;  the  leaves  also  afiford  them  an  agreeable  food.  She  finds  the 
Brahma  s  profitable  for  market,  but  for  the  home-table  prefers  Houdans. 

Aylesbury  dueks.-^A  London  journal  states  that  a  very  large  trade  is 
carzied  oa  in  Aylesbury  and  its  neighborhood  iafumishing  young  ducks 
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Corn:fodSer.—Tilr,  B.  H.  Simmons  writes  the  GteEiniuitown  (F 
vnuja)  Telegraph  that,  on  June  3,  he  drilled  12  qnarte  of  conti 
2  feet  apartoDooe-thirdofan  acre  of  mucky  laad^maniired  with  1 
of  line  manure.  He  cultivated  twice,  taking  one-half  hour 
Uia  man  following  him  with  a  hand-hoe ;  total  lime  ia  onltiviHii 
hoeing,  three  honrs.  The  com  grew  10  feet  high,  and  vas  out  i 
as  the  tassels  began  to  blossom ;  it  made  300  bandies,  STff 
poands  green  and  S  ponndB  dry,  being  at  the  rate  of  7,200  pv 
dry  fodder  per  acre.  This  dried  fodder,  he  jndged  fix>m  his  Oi 
Iterience,  to  be  worth  more  for  feeding  to  mll(ut-cow8  than  thebei 
ton  for  ton.  His  cows  ato  it  pertiectty  clean,  and  gave  b  large: 
milk  while  kept  npon  it. 

"  B.  K.,"  of  Peekskill,  Xow  York,  states  that  in  the  t  d 

1871,  he  cnt  three  tons  of  hay  from  2^  odes,  and  i      .v  m  triily 
this  area  7  or  8  inches,  harrowed  smooth,  and  driui  i       i 
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jiisbing  cue  meal  per  day  for  all  his  cattle  ux)  to  the  middle  of  April, 
1872.  There  were  8  tons  of  the  corn-fodder,  making,  with  the  hay,  11 
tons  of  forage  from  2J  acres. 

MISCELLANEOUS. 

steam  culture  in  Europe, — In  Great  Britain  there  are  single  establish- 
ments for  manufacturing  steam-plows  so  extensive  that  they  employ 
constantly  not  less  than  1,200  men.  In  England  between  400  and  500 
sets  of  steam-plows  are  held  by  companies  and  by'  individual  owners 
for  hire,  and  give  good  profits  to  the  proprietors.  In  Scotland  joint- 
stock  companies  are  investing  in  land  and  steam-machinery  and  secur- 
ing large  dividends :  and  in  Germany,  also,  steam-power  is  working  a 
revolution  in  agriculture. 

British  agricultural  returns. — ^In  illustration  of  the  value  of  the  agri- 
cultural returns  now  annually  collected  in  Great  Britain,  English  jour- 
n^ds  reproduce  the  estimate  of  Mr.  Gaird,  based  on  these  returns  and 
published  in  the  London  Times  of  September,  1871,  and  show  its  corre- 
spondence with  the  actual  result.  According  to  the  estimate,  with  a  late 
harv^est,  an  import  of  11,000,000  quarters  of  wheat  would  suffice  for  the 
wants  of  Great  Britain  for  the  present  year,  but  with  the  expected  early 
harvest,  10,000,000  quarters  would  be  sufficient.  The  imports  for  the 
year  up  to  August  1  were  about  10,000,000  quarters. 

The  agricultural  returns  of  Great  Britain  for  1872  g*ive  the  following 
X)articulars :  Wheat,  3,599,158  acres,  showing  an  increase  of  .8  per  cent. 
over  the  wheat  acreage  of  1871,  and  2.8  per  cent,  over  that  of  1870. 
Barley,  2,316,235  acres,  showing  a  decrease  of  2.9  per  cent,  from  the 
acreage  of  1871,  and  2.3  per  cent,  from  that  of  1870.  Oats,  2,705,645 
acres,  showing  a  decrease  of  .3  per  cent,  from  the  acreage  of  1871,  and 
2.1  per  cent,  from  that  of  1870.  Potatoes,  564,083  acres,  showing  a  de- 
crease of  10.1  per  cent,  from  the  acreage  of  1871,  and  4  per  cent,  from 
that  of  1870.  Hops,  61,929  acres,  showing  an  increase  of  .3  per  cent. 
over  the  acreage  of  1871,  and  .2  per  cent,  over  that  of  1870.  On  the  25th 
of  June,  1872,  there  were  in  Great  Britain  5,624,106  cattle,  27,922,864 
sheep,  and  2,784,890  pigs.  In  the  number  of  cattle  there  was  an  increase 
of  5.3  per  cent,  over  that  of  1871,  and  4.1  per  cent,  over  that  of  1870 ; 
in  the  number  of  sheep  an  increase  of  2.9  per  cent,  over  that  of  1871,  and 
a  decrease  of  1.7  per  cent,  from  that  of  1870  j  in  the  number  of  pigs,  an 
increase  of  11.4  per  cent,  over  that  of  1871,  and  28.3  per  cent,  over  that 
of  1870. 

Agricultural  progress  in  Scotland. — A  few  months  ago,  in  an  address 
before  the  Haddingtonshire  Association,  Scotland,  Mr.  George  Hope, 
illustrating  the  advance  which  had  been  made  in  agriculture  within  his 
own  recollection,  said  that  he  had  seen  the  county  thoroughly  tile- 
drained,  and  the  farmers  enabled  to  dispense  with  plain  fallows,  substi- 
tuting large  crops  of  potatoes  and  turnips.  The  product  of  the  grain- 
crops  had  increased  50  i)er  cent.,  and  in  many  cases  had  doubled,  while 
the  number  of  sheep  and  cattle  fed  and  marketed  had  increased  200  per 
cent  A  few  years  ago,  scarce  a  penny  was  outlaid  for  manures  and 
feeding  stufD^,  but  now  the  annual  outlay  for  these  equaled  the  rental 
of  the  whole  county.  At  the  time  of  his  speaking  there  were  eight 
steam-plows  in  the  county. 

The  secret  ofaprospei'ons  agriculture. — ^Mr.  Mechi,  the  well-known  En.q;- 
lish  agriculturist^  says  that  it  is  precisely  because  British  farmers  have 
tlioir  customers,  the  British  manufacturers,  almost  at  their  doors,  while 
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other  coru-producing  countries  have  not  the  liko  advantages,  that  Arit- 
ish  agriculture  is  rich  and  thriving. 

•  Farmers'^  p'otcctivc  association, — Foiir  farmers'  clubs  id  Southwestm 
Now  Jersey,  namely,  the  Progressive  Farmers'  Club,  of  Mount  Lamd; 
the  Farmers'  Club  of  Woodbury;  the  Farmers'  Mutual  Benefit  Associa- 
tion of  Camden  County;  and  the  Burlingtou  County  I'armers' Club, at 
]\Iount  Holly,  have  associated  themselves  together  under  tho  name  of 
the  Farmers'  Conference  Club  of  New  Jersey,  aud  have  engaged  apromi- 
nent  member  of  the  Philadelphia  bar  as  a  permanent  coansel  for  the 
advice  and  assistance  of  members.  This  action  has  been  taken  od  le- 
count  of  grievances  heretofore  suffered  by  farmers  dealing  with  thedty 
markets. 

Association  of  producers. — ^The  Sidney  Farmers' Association  of  Ci 
paign  County,  Illinois,  contracts,  on  behalf  of  its  members,  for 
and  purchases  in  quantity.     For  example,  in  a  membership  oi 
there  are  1,000  hogs  to  be  disposed  of;  a  committee  is-api>oiDted ' 
arrange  for  their  sale,  securing  a  small  advance  over  current  prices 
account  of  the  size  of  the  lot.    In  selling  grain,  the  general  shipper  a 
the  association  retiu-ns  the  value  of  the  grain  in  the  &ledo,  New  Yod. 
or  Boston  market,  (as  the  cose  may  be,)  after  deducting  chaiges  of 
transportation,  and  a  commission  of  one-half  cent  i>er  bushel. 

Agricultural  organization  in    Ca///bmMi.-^Mach    interest   has  beei 
aroused  in  California  in  respect  to  agricultaral  organisation  fi>r  bus- 
ness  purposes,  and  a  State  Farmers'  Union  has  been  projected,  indnd- 
ing  in  its  scheme  local  clubs  with  representation  in  the  central  aodelif. 
The  co-operative  principle  has  been  carried  into  effect  with  modi  ad- 
vantage in  several  town  and  county  associations  of  fentners  in 
State.    At  a  meeting  of  tho  Stanislaus  Farmers'  Club,  at  La  G 
December  8, 1872,  Mr.  W.  J.  Warder  said  that  in  an  interview  wiu 
Ten  Basch,  of  San  Francisco,  that  gentlemen  had  offered  to  diini 
for  associated  farmers  at  the  lowest  market-prices,  to  advi      s      v  m 
ton  while  afloat,  without  interest,  to  make  no  charge  for  u 
storage,  and  to  charge  commission  only  for  sales  in  Liverpool,    u 
wheat  was  to  be  stored  for  a  rise,  it  woald  be  held  at  a  rate  of  4 
cent,  per  annum.    It  was  stated  that  the  OakUmd  clab  by  o       i 
had  obtained  their  sacks  that  season  at  11  cents  apiece,  ipse     a      lo 
to  tiO  cents  apiece,  the  current  price,  and  that  parties  baa  o  i 

club,  on  grain  in  store,  an  advance  of  70  per  cent,  at  6  c       i      r 
interest,  yearly.    At  the  Sonoma  Farmers'  Club  aUucd<     ? 
the  successful  operation  of  combinations  of  farmers  in  xov     \ 
uois,  owning  warehouses,  employing  shipping  agentS|  and      rv 
)roducts  by  the  car-load  and  cargo  under  special  contracts 
*'«Mds,  mercantile  men,  and  consumers. 

'^orn  for  fuel, — D.  H.  Wheeler,  secretary  of  the  Nebraska  State  boaid 

-    •<^riculture,  reports  that  during  the  winter  of  1871-^2  many  fiuuliM 

A  parts  of  the  State  used  corn  for  fuel,  finding  it  cheaper,  conaider- 

ts  low  price  in  the  market,  than  coal  at  $9  per  ton.    It  is  daimed 

.  .  f  pto  v^  j[()o  bushels  of  corn  per  acre  are  a  common  yield|  and  that  the 

Kjr-         -ising  is  8  to  11  cents  per  bushel.    The  com  makes  a  good  fire, 

ng  c'^'iatant  attention. 

actories. — Mr.  Moses  Woodward,  of  Jefferson,  Goob 

im^t^qiii-'^,  an  experienced  starch  mannfactoreri  states 

.  i,\,^s  potato-starch  mill  capable  of  turning  oat  nine 

tK^L  w^'^v  -^ould  cost  about  $3,800,  not  indnding  power 

,.,11  '?o;.        *  jr  much  power  would  be  required  as^a  coo- 

I..      .--.  iT>'i  hvf^t   »  »r  vo*iifi  h«j  nA<w|f^  ft    '"irkfte 
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fhotory.  The  process  of  manufacture  is  comparatively  simple,  and  any 
CHrdinary  man  could  learn  it  in  three  months.  Common  potatoes  nsually 
^eld  8  pounds  of  starch  per  bushel ;  good  table-potatoes,  9  pounds,  anil 
it  takes  about  one-baJf  of  a  cord  of  wood  to  dry  one  ton  of  starch. 

An  expert  in  Hinsdale,  New  Hampshire,  says  that  the  manufacture  of 
potato-starch  cannot  be  made  profitable  where  more  than  25  ceuts  per 
bushel  are  paid  for  the  potatoes.  Another  statement,  from  Northeastern 
Vermont,  shows  that  in  the  fall  of  1871  the  factories  in  that  region  paid 
25  cents  per  bushel  for  potatoes.  A  writer  in  Malone,  Franklin  County, 
New  York,  reports  that  within  a  radius  of  ten  miles  from  that  village 
there  are  20  starch-factories,  that  these  cost  ^m  $4,000  to  $6,000  each, 
and  work  up  4,000  to  12,000  bushels  of  potatoes  each  in  a  season,  their 
daily  capacity  ranging  from  300  to  400  bushels.  A  bushel  of  potatoes 
yields  0  to  lOJ  pounds  of  starch. 

The  Manchester  Mirror  reiK)rt8  the  names  of  sixty-flve  potato-starch 
factories  in  Northern  New  Hampshire,  nearly  all  of  them  being  in  the 
counties  of  Coos  and  Grafton.  In  1871  these  factories  made  3,0<>0^  tons 
of  starch.  Levi  Burtlett,  referring  to  his  visit  to  that  region  and  the 
profits  obtained  by  its  farmers  in  growing  potatoes  for  staroh,  says  that 
a  large  proportion  of  the  lands  are  new,  recently  cleared  from  forests. 
He  indicates  the  danger  arising  from  the  exhaustive  nature  of  the  crop, 
and  the  probability  that  serious  prospective  injury  might  be  averted  by 
returning  to  the  soil  the  potato  pomace  remaining  after  the  separation 
of  the  starch,  with  the  plant-tops,  thus  restoring  most  of  the  mineral 
elements — potash,  phosphoric  acid,  &c. — abstracted  from  the  soil. 

Agricultural  machinery  in  Oregon, — The  Willamette  Farmer  states  that 
the  sales  of  agricultural  machinery  in  Portland,  Oregon,  during  Ma^-, 
1872,  amounted  to  $300,000,  sales  by  one  house  reaching  $176,000.  Ac- 
cording to  estimate,  about  one  million  dollars'  worth  of  agricultural  ma- 
chinery has  been  sold  in  Oregon  during  the  season,  75  per  cent,  of  the 
purchase-money  going  out  ot  the  State  to  meet  manufacturers'  charges 
and  freight 

InducancniB  to  immigrants-^MTB.  Caltou  Belt,  of  Locopolis,  Mississippi, 
in  view  of  proposed  immigration  from  Alsace,  offers  homes  for  sixty 
farmers  and  their  families,  and  engages  to  make  loans  to  such  as  have 
not  means  to  commence  operations.  Fifty  acres  are  to  be  set  apart  for 
each  cottage ;  15  acres  to  be  rent  free  for  the  family  sustenance,  the 
rest  to  be  cultivated  iu  cotton,  of  which  the  lessor  shall  receive  one-half. 
Homes  arc  also  offered  to  a  manufacturing  colony. 

A)i  iminigrant'S  success. — The  following  points  are  from  an  account 
given  iu  the  London  Agricultural  Gazette :  In  1855  Charles  Butcher 
and  son  arrived  from  England  in  Monroe  County,  New  York,  where  they 
obtained  work  at  $16  per  month,  each.  Commencing  penniless,  they 
accuuiulated  in  three  years  between  $500  and  9600.  They  then  bought 
a  farm  of  G4  acres  at  $50  an  acre,  pacing  $500  in  cash.  The  farm  was 
subject  to  ovei-flow  and  the  ravages  of  wire-worms,  but  the  new  owners 
renovated  it  by  skillful  labor.  The  son  married.  In  five  years  the  farm 
was  paid  lor  and  stocked,  and  after  about  two  years  more  was  sold  for 
$65  per  acre.  A  better  farm  of  140  acres  was  purchased  at  $05  per 
acre,  wbich  is  now  paid  for,  and  the  whole  property  is  now  valued  at 
over  $15,000.  Lately,  the  lather,  at  the  age  ot  fifty-eight  years,  has 
sold  liivS  interest  to  the  son  for  $10,000,  payable  in  twelve  years,  at  7  per 
cent,  interest. 

Jjixproporiionate  prcm iwm*.— Mr.  0.  T.  Leonard,  of  Ohio,  reports  that 
a  certain  agricultural  society  in  that  State,  at  its  first  annual  fair  in  1866, 
ofl'ered  premiums  on  horses  to  the  amount  of  $210,  of  which  only  $6 
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was  for  farui-borscs,  while  the  premiums  on  wheat  aud  ooru  amounted 
to  $7.50  only,  and  on  cheese  to  |l3.  He  adds  that  the  premiam-lisli(i{ 
the  society  in  later  years  have  shown  a  similar  disproportion.  In  ik 
antumn  of  1871  he  visited  the  fair  of  an  agricnltnral  society  whose  offi- 
cers had  cnt  down  the  premiums  on  fast  horses.  When  the  time  anmd 
for  the  exhibition  of  this  class  those  who  had  entered  horses  rode  into 
the  ring  and  insisted  on  the  premiums  beings  doubled  in  amoimt,  and 
their  demands  were  complied  with. 

Experimental  atutions. — ^The  system  of  agricaltaral  experim^tal  sta- 
tions is  rapidly  extending  in  Italy.    In  consequence  of  info 
obtained  and  circulated  by  the  minister  of  agriculturej  respe    ic 
experimental  stations  in  Germany,  seven  new  stations  have  been 
lished  on  the  German  model.    These  are  located  at  Udiney  U 
Milan,  Lodi,  Padua,  Florence,  and  Turin. 

Application  of  entomological  science. — ^Professor  S.  I.  Smith,  in  a  ret 
address  before  the  Connecticut  bo»rd  of  agriculture,  made  the  Ma 
statement:  In  1866  an  agricultural  paper  in  Maryland  pnUi 
editorial  calling  particular  attention  to  a  purported  diisooveiy  fiir  < 
ing  the  Hessian  fly,  the  inventor  offering  to  sell  county-rights  fen 
the  preventive  at  $100  each.    This  ^^ invention"  was  fbond^  on 
mistaken  supposition  that  the  Hessian  fly  deposits  its  eggs  on  the  gun 
in  the  wheat-ear  in  midsummer.    Professor  Walsh  thinks  that  tiiis  lod 
other  erroneous  representations  of  tibe  inventor  may  be  explained  oi 
the  ground  that  the  latter  mistook  one  of  the  parasites  preying  on  tbe 
Hessian  fly  for  that  insect ;  in  other  words,  the  wheat-grower's  friend  for 
his  deadly  enemy. 

In  the  debate  following  Professor  Smith's  address^  Mr.  J.  S.  Goold,of 
New  York,  remarked  that  the  asparagus-beette,  so  iniurions  in  Gi 
Britain  and  other  parts  of  Europe,  was  unknown  in  this  conntrs 
about  eight  years  ago,  when  it  swept  down  in  clouds  on  the  h 
asparagus-beds  of  Long  Island.    Dr.  Fitch,  the  entomologist,  i 
lor,  and  on  his  advice  the  hens  were  turned  into  the  fields;  the  x 
has  been  that  the  insect  now  does  little  damage  there.    About 
time  an  orange-colored  aphis,  before  unknown  in  this  oountiyi  u       w 
ravage  wheat-crops  in  ISew  York.    In  his  own  region,  in  18      t 
crop  was  destroyed  by  it.    But  soon  a  red  bug  appeared,  y     i 
this  aphis,  and  in  the  course  of  three  years  uie  latter  dist 
Farmers  should  learn  to  discriminate  between  their  fr       Is 
among  insects,  and  great  losses  have  resulted  from  ign  « 

and  kindred  points. 

Mississippi  crop  reports. — ^In  February,  1872,  the  legislature  of  lGs8is> 
)ippi  passed  an  act  providing  for  a  system  of  crop  rmoirts  in^  that  State, 
mder  the  supervision  of  the  editor  of  the  Field  and  Factory,  an  agri* 

•itoral  journal  at  Jackson.    Three  thousand  dollars  wer^  appvopriated 
hi«  purpose  for  the  year. 
"'  -'    Tampshire  farmer. — ^At  a  late  meeting  of  the  New  Hampshin 
^culture  at  Gilmanton  Iron  Wor^  Colonel  D.  M.  vixmA 
n  1872  hA  kept  7  yoke  of  oxen,  105  cattle.  176  dieep,  and! 
osed  2  ^^    ^ushels  of  com  and  1,200  bushels  of  oats,  and  cut 
r^  +m..    .     i^i^i      Colonel  Clough,  who  is  now  sixty-eight 
/-    '^loc  iui'u^u  i*ud  placed  in  crib  l,oOO  bushels  of  ootn. 
Mf^a. — James  P.  Coulter,  of  Johnson  Oounly,  lowa^  ifiised 
-  JK"    >ushels  of  com,  2,000  of  oats,  COO  of  wheat,  900  of 
<"  ^-«.vi,  auc.  jOO  of  flax-seed ;  keeps  300  hogs,  40  cattle,  icf  honefi^ 
^^0  acres  of  prairie-land  under  cultivation , 
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this  ycur  G,500  acres  in  cotton,  and  3,500  acres  in  corn  and  small  grain. 
Fhree  hundred  and  sixty  hands  (colored)  were  employed,  receiving 
iirages,  payable  quarterly.    Itations  were  also  furnished. 

Colorado  flour  for  the  -Ea«<«— The  Greeley  Tribune,  Colorado,  in  Octo- 
i)er,  1872,  recorded  the  fact  that  an  order  had  been  received  at  Denver 
from  Boston  for  50  car-loads  of  flour. 

Large  ykld  of  potatoes. — ^The  Sac  (Iowa)  Sun  says  that  3Ir.  D.  B.  Nel- 
son, of  that  vicinity,  raised,  in  1871,  on  two  acres,  700  bushels  of  pota- 
toes, and  on  one  acre  525  bushels. 

Different  soils  for  different  varieties  of  potatoes. — Mr.  C.  H.  Sweet, 
)f  Onondaga  County,  New  York,  says  that  several  years  of  experience 
in  buying  and  selling  potatoes  and  experiment  in  growing  them  have 
Droved  to  him  that  diflferent  varieties  require  diflFerent  soils,  if  not  dif- 

'ent  methods  of  culture,  in  order  to  the  attainment  of  the  best  results, 
chestnut  loam,  near  Rochester,  he  has  grown  the  Fluke  and  the 
rrmce  Albert,  obtaining  large  yields  of  superior  quality ;  but  on  the 
3lay-loams  of  the  section  where  he  now  resides,  and  with  the  same 
EDanures  and  culture  as  in  the  firs^mentioned  case,  these  varieties  are 
inferior  in  yield  and  quality.    In  the  northern  part  of  the  county,  on 

ady  and  limestone  soils,  the  Early  Goodrich  does  not  succeed  well, 
svnilo  in  his  locality  it  is  the  best  in  yield  and  quality  of  any  of  the 
varieties  grown,  not  excepting  the  Early  Eose. 

Products  of  Southeastern  Virginia. — ^The  Norfolk  Virginian  states  that 
525,450  bushels  of  pea-nuts,  worth  about  500,000,  were  raised  in  the 
southeastern  counties  of  the  State  in  1871.  There  were  Jllso  exported 
ibout  82,500,000  worth  of  cotton,  fruits,  vegetables,^  &c.,  besides  grain 
ind  lumber,  value  not  stated. 

Shipments  of  Missouri  sumac. — In  the  early  part  of  the  current  year 

12^000  pounds  of  sumac  were  shipi)ed  from  Missouri  to  New  York  by 

•ail,  and  thence  by  vessel  to  Saint  John's,  New    Brunswick,  to  be 

d  for  tanning  purposes.    This  is  stated  to  have  been  the  first  ship- 

nent  of  sumac  from  Missouri. 

Onions  in  Massachtisetts. — Mr.  C.  P.  Warner,  of  Sunderland,  Massa- 
chusetts, reports  his  average  crop  of  onions  at  500  bushels  per  acre. 
9id  most  profitable  season  was  in  1864,  when  prices  reached  $1.50  per 
)ushel.  In  1871  he  obtained  600  bushels  per  acre ;  price  67  cents  per 
)ushel.  The  following  is  his  estimate  of  the  cost  of  the  crop  per  acre : 
Preparation  of  ground,  $10;  manures  and  fertilizers,  $100;  seed,  $15; 
cultivation,  $100;  rent  of  land,  $30;  total,  $255.  On  the  crop  of  1871 
his  would  show  a  profit  of  $147  per  acre. 

Tea-culture  in  California, — The  attempts  at  tea-growing  in  California 
ipi)ear  to  have  resulted  in  failure.  The  experiment  in  El  Dorado 
Jounty  was  superintended  by  a  gentleman  experienced  in  the  tea-culture 
>f  Japan,  but  neither  there  nor  at  Calistoga  did  the  plant  exhibit  a  sat- 
sfactory  growth.  The  Pacific  Eural  Press  expresses  the  fear  that  the 
Umate  of  the  State  is  not  adapted  to  tea-culture. 

The  Bucna  Vista  vineyards. — ^The  Buena  Vista  Viniculturist  Associa- 
iou,  of  Sonoma  County,  California,  in  1871,  made  142,000  gallons  of 
rinc  and  5,000  gallons  of  brandy.  Five  thousand  bottles  of  champagne 
ire  turned  out  per  month,  and  there  were  about  30,000  lying  in  the 
•acks  in  July,  1872.    The  association  has  540  acres  of  bearing  vines. 

Silk-raising  in  California. — ^The  impetus  given  to  the  raising  of  silk- 
vorms  in  California  was  checked  by  the  failure  of  the  cocoon  trade 
vitli  Enropo.  The  introduction  of  "  family  reels''  for  reeling  the  cocoons 
s  not  deemed  desirable,  manufacturers  of  silks  preferring  larger  lots, 
'ruefully  assorted,  compiosed  of  threads  which  are  unii<onn  in  size, 
20  A 
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luster,  and  quality.  It  is  now  proposed  to  establisfa,  at  ceutrallocatiMi 
in  silk  raising  districts,  reeling  fixatoxieSj  or  ^^  ateliers  de  wouUna^u 
tbey  are  called  in  France,  where  cocoons  may  be  reeled  ^Mnto  gvege, 
trams,  and  orgiiuzines.^  These  will  afford  a  market  to  which  smallpnv 
ducers  can  bring  their  cocoons,  and  at  which  they  can  be  assorted  aul 
reeled  in  uniform  threads  of  different  grades,  and  in  quantities  to  ant 
manufacturers. 

Fislirculttire  in  California. — The  recent  report  of  the  president  of  tht 
California  Acclimatizing  Society  stated  that  the  society  had  theu  init» 
possession  12,138  eastern  trout,  500  Tahoe  trout,  1,400  salmon-troou 
1,700  San  Andreas  trout,  and  0  bass.  During  the  yeiir  there  had  hm 
constructed  nine  ponds,  a  dwelling-house  for  the  workmen,  a  luteins- 
house,  hatching-boxes,  llumes,  dams,  &c. 

Salmon  on  ilie  Pacific  coast — lleports  from  the  Columbia  Biver  fislieiio, 
for  the  four  months  ending  August  1, 1872,  show  170,000  salmon  canned! 
dressed  weight  2,700,000  pounds,  value  1^432,000 ;  salmon  taken  for 
curing,  162,500,  dressed  weight  2,600,000  pounds,  value  $117,000. 

Electrical  treatment  of  wine, — It  is  stated  that  the  qoality  of  vines 
may  be  improved  by  passing  through  them  an  electrical  cnnent  fm 
platinum  electrodes. 

The  spectroscope  in  testing  wities, — ]\Ir.  J.  C.  Scoby,  of  Englaod,  hu 
successfully  a])plied  the  spectroscope  for  testing  the  purity  of  wine. 

Artesian  wells  in  Southern  California. — ^The  Los  Angeles  Star  stated 
in  the  early  part  of  the  ciuTeut  j'car,  that  there  were  then  about  one 
hundred  artesian  wells  in  that  county,  half  of  them  running.  Ctoerf 
the  best  was  only  27  feet  dec]),  two  29,  and  another  32  feet,  and  these 
were  the  shallowest  artesian  wells  in  iho  State.  These,  with  a  fifHiof  £ 
feet,  and  a  sixth  of  135  feet  in  depth,  are  situated  witbin  a  radiiurf 
four  miles,  and  taken  together  throw  up  1,000,000  gallons  daily.  Their 
average  bore  is  7  inches. 

Clover  in  Qeorgia, — Mr.  K,  L.  Baxter,  of  tho  Hancock  Coanty  (Geor- 
gia) Agricultural  Club,  in  September,  1871,  on  three-quarters  of  an  aoe 
of  mulatto  soil,  carefully  plowed  and  harrowed,  sowed  one  peck  of  clea& 
(tlover-seed.  The  iirst  cuttin«»-  was  in  January,  and  gave  3,840  ponoib 
of  iiue  fragrant  hay.  In  April  a  barrel  of  plaster  was  applied  broad- 
cast just  c'xfter  a  small  shower  of  rain,  and  on  August  12  a  second  cat- 
ting was  made,  estimated  to  have  been  equivalent  to  2,000  pounds  of 
hay,  but  this  crop  was  nearly  all  spoiled  by  four  days  of  contiunoiisniD- 

Chver-seed  in  Western  Hew  lor  A*. — ^A  Arm  in  Waterloo,  New  Tort 
writing  in  May,  1S72,  stated  that  the  amount  of  clover«aeed  ship^ 
from  that  station  during  the  season  reached  1,330,857  XK>nndB,  maJaOp 
more  than  60  car-loads.  Tho  amount  forwarded  from  Gtencva  was  es- 
timated at  about  23.:3,000  pounds ;  from  Seneca  Falls,  145,000  pounds- 
total,  1,708,857  pounds,  or  over  85i  tons.  The  entire  crop  of  the  section 
was  about  30,000  bushels,  and  in  many  cases  the  yield  had  ranged  as 
high  as  5  bushels  per  acre.  One  grower  obtained  315  bnshels  firomiS 
acres,  averaging  (>  bushels  and  33  poimds  i>er  acre,  and  the  crop  sold 
for  over  $2,li00.    It  was*  of  the  largo  variety  and  of  extra  quality. 

Alfalfa^  on  sage-brush  land. — Tho  Reno  Crescent,  of  Beno,  Ne%*ada,  n*^ 
ports  13 J  tons  of  alfalfa  seed  sold  iu  that  town  in  the  spring  of  iJi*^ 
against  3  tons  sold  in  1871.  The  same  paper  gives  tho  names  of  twelve 
persons,  who,  in  1872,  on  025  acres  of  sage-brush  land,  hitherto  deemri 
worthless,  raised  1,005  tons  of  alfalfa  hay,  in  some  oases  reaching  a& 
average  of  0  tons  per  acre.  The  much  smaller  general  average  bcK 
shown  is  partly  from  tho  fact  that  while  some  gi*ow  for  hay  alone,  otbets 
graze  for  a  portion  of  the  season,  and  others  devote  part  of  the  aonagB 
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to  seed.  One  gentlemiui  reserved  40  acres  for  seed;  estimated  value  of 
their  product,  82,000.  The  hay  crop  of  the  valley  had  been  increased 
fully  3,000  tons  by  the  introduction  of  alfalfa,  and  there  was  an  oppor- 
tunity for  a  much  greater  addition.  It  is  stated  that  the  average  yearly 
crop,  three  cuttings,  after  the  third  year  from  seeding,  is  fully  five  tons 
per  acre.  The  alfalfa  is  found  peculiarly  adapted  to  a  dry  gravelly  soil, 
and  affords  an  excellent  feed  for  purposes  of.  milk  as  well  as  for  beef. 

Encouragement  of  heeUsugar  manvfacture. — In  April,  1872,  the  legisla- 
ture of  Kew  Jersey  passed  an  act,  operative  for  ten  years,  exempting 
beet-sugar  factories  from  taxation. 

Preparation  of  heet-lcaves  for  fodder. — The  method  of  Mehay  consists 
in  placing  the  beet-leaves  in  baskets  and  immersing  them  in  a  tank  con- 
taining dilute  hydrochloric  acid  of  4^  Beaume,  then  removing  and  allow- 
ing to  drain.  The  leaves,  condensed  in  bulk  by  this  treatment,  are  then 
bedded  in  dry  earth  until  needed  for  use.  This  prepared  food  is  said  to 
be  very  palatable  to  stock,  and,  when  given  to  milch-cows,  to  increase 
the  quantity  of  milk  and  improve  its  butter  quality. 

A  plant  destructive  to  hees, — Mr.  H.  E.  Norton^* of  Lehi  City,  Utah, 
observes  that  the  large  podded  milk- weed  almost  invariably  causes  the 
death  of  cvcr>'  bee  alighting  upon  it.  The  bee  either  adheres  to  the 
plant,  or  else  bears  away  a  small  scale  sticking  to  its  feet,  and  cripples 
itself  fatally  in  attempting  to  remove  the  annoyance. 

The  neio  curcuUocatcher. — Dr.  Hull's  new  curculio-catcher  resembles  in 
shape  his  wheel-barrow  machine,  already  widely  known.  But  the  new 
machine,  instead  of  being  mounted  on  a  wheelbarrow,  is  suspended  from 
the  shoulders  of  the  operator,  who  stands  in  the  center.  A  slit  is  left 
open  in  order  that  the  machine  may  be  x^ushed  against  and  around  the 
tree,  and  when  this  is  done  the  aperture  is  closed  by  a  strip  of  cotton 
and  the  tree  is  Jarred  by  striking  with  a  covered  mallet.  The  machine 
weighs  8  to  10  pounds.  Dr.  Hull  states  that  he  has  been  able,  with  this 
invention,  to  go  over  060  three-year-old  trees  in  threeand  one-half  hours, 
but  in  this  case  the  rapidity  of  operation  was  facilitated  by  the  trunks 
being  clear  of  branches  to  a  considerable  height. 

Flax  and  Unseed  oil  in  Oregon. — (i.  P.  Holmau,  agent  of  the  Pioneer 
Oil  Company,  Salem,  Oregon,  in  a  letter  to  the  Department,  in  Decem- 
ber, 1872,  writes  that  the  company's  factory  is  the  first  and  only  one 
in  Oregon  manufacturing  linseed-oil.  The  first  linseed-oil  manufactured 
was  at  date  of  December  25, 1867.  The  capacity  of  the  mill  is  180,000 
gallons  i)er  annum,  but  only  about  50,000  gallons  are  madeyearly,  owing 
to  the  restricted  market  afforded  by  the  Pacific  coast.  The  only  other 
mill  on  the  coast  is  at  San  Prancisco.  Sales  in  Oregon  are  increasing 
at  the  rate  of  about  8,000  gallons  yearly  ;  during  1872  shipments  were 
made  to  the  Hawaiian.  Islands,  British  Columbia,  and  Paget  Sound. 
There  being  no  manufactories  in  Oregon  for  utilizing  the  stiaw,  the  fac- 
tory uses  the  Bombay,  or  large  seed  flax,»which  yields  very  little  lint, 
and  the  supply  of  seed  has  been  obtainetl  chiefly  from  Linn  County,  at 
a  price  of  3  cents  per  pound.  The  oil-meal  finds  a  ready  sale  for  cattlc- 
fecil.  The  company  expects  to  secure,  in  1873,  5,000  acres  of  flax,  grown 
under  contract.  Mr.  Holman  adds  that  his  experience,  as  well  as  that 
of  old  flax-growers,  shows  that  the  Willamette  Valley  will  produce  llax- 
liut  of  the  first  quality,  and  that  the  introduction  of  factories  for  work- 
ing the  fiber  will  secure  to  the  farmers  a  very  remunerative  business. 

tSugar  lands  in  Florida. — Mr.  E.  W.  B.  Hodgson,  of  Levy  County, 
rioridn,  writing  in  the  early  part  of  1872,  says  that  the  county  is 
specially  remarkable  for  its  rich  and  inexhaustible  hammock-lands,  rich 
loam,  with  clay  subsoil,  based  on  shell-lime,  and  marl,  aclinirably  adapted 
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to  sugar.  Illustrating  the  latter  point  he  states  thsit,  during  the  preced- 
ing season,  an  unfavorable  one  to  Iiaramock-laud,  a  small  farmer  Oy 
taincd  on  one  acre  of  new  gronnd,  without  mauare,  3,000  poamls  of 
sugar,  worth  $300,  and  140  gallons  of  molasses,  worth  $70.  Anotbw 
larmer,  the  same  season,  made  8,000  pounds  o#sag:ar  on  not  quite  fo 
acres  of  manured  i)ine-land,  and  two*  years  ago  parties  made  oa  tlit 
same  land  2,400  pounds  per  acre,  or  nearly  12,000  i^ouuds  total.  1..jW 
l>ounds  to  2,000  pounds  is  common  on  manured  inuo-lands.  Oae  im 
and  a  horse  will  cultivate  about  twenty  acres  in  cane,  the  same  area  as 
in  corn.  The  section  is  also  excellent  ibr  oranges,  peaches,  figs,  pome- 
granates, grapes,  &c. 

Ginsciiff  in  North  Carolina, — 'Mr.  J.  D.  Abbott,  of  Muq>hy,  Cherokct 
County,  Korth  Carolina,  writes  that  in  1871  there  were  three  different 
parties  engaged  in  purchasing  ginseng  in  that  county.  Prices  paid,  25 
to  27  cents  per  pound,  green  and  unwashed ;  amount  purchased,  from 
75,000  to  85,000  pounds.    This  year's  crop  will  be  about  as  large. 

Mesquite-gum, — Mr.  F.  Kalteyer,  treasurer  of  tbo  Agricultural  and  In- 
dustrial Association  of  Western  Texas,  says  the  mesqnito-gum  of  thar 
region  is  almost  identical  with  gum  arabic,  having  been  in  use  then*  fo: 
medicinal  and  technical  purposes,  especially  in  the  prcpartion  of  inncil- 
age,  gum-drops,  jujube-paste,  &c.  The  past  year  it  has  become  aii 
article  of  export,  some  12,000  i)ounds  having  been  gathered  in  Beiar 
County,  and  as  much  more  between  that  and  the  coast.  This  gnm  is 
hardly  known  east  of  the  Brazos.  It  exudes  fi*om  the  stem  and  braucbes 
of  a  Mimosa^  several  species  of  which  grow  in  Texas,  New  Mexico,  and 
Arizona.  The  species  most  common  in  Bexar  County  grows  from  ill  to 
40  feet  high  and  18  inches  thick.  Charcoal  is  manufactured  from  it,  and 
it  is  also  made  into  handsome  furniture,  the  grain  being  verj-  tine.  It 
grows  where  no  other  fruit-tree  would  live. 

Baslcet  osier, — ^Mr.  A.  N.  Wallace,  of  Wyoming  County,  New  York, 

eight  years  ago  planted  2J  acres  with  osier  willpw,  ( ikUix  viminalk] 

The  land  was  a  light  sandy  loam  and  had  been  prepai-ed  by  thoronghly 

plowing  and  harrowing,  as  for  corn.    The  willow-cuttings,  8  inches loo^, 

were  set  0  inches  in  the  ground  at  an  angle  of  45^  with  the  rows;  tbe 

rows  were  30  inches  apart,  and  the  distances  between  tho  sets  in  tbe 

row  0  inches.    No  fertilizers  have  been  applied  since  planting,  and  there 

has  been  no  cultivation  except  that  given  in  the  iirst  season  to  a  crop  (rf 

beans  ])lanted  between  the  jows.    The  first  year's  growth  of  osiera  was 

nit  and  thrown  awjiy,  and  after  that,  on  account  of  the  scarcity  of  labor, 

'U)  crop  was  taken  until  the  third  year,  when  the  growth  of  two  years  was 

xild  green  and  not  peeled,  at  $12  per  ton,  averaging  $131  per  acre  froma 

otalcropof30  tons.    The  fourth  and  fifth  years'  crops  were  sold  at 

•^I'^O  per  ton  peeled,  averaging  $100  gross  per  acre.     Tho  sixth  and 

v.»  outh  crops  were  sold  green,  amounted  to  11  tons  and  12  tons  respwt- 

vely,  and  brought  818  i)cr  ton,  averaging  $72  and  878.50  [)er  acn*. 

'^0  crop  of  1872  brougi»    **'''  >«^t  ton,  green,  tho  estimated  yield  hein;; 

,v,^o  1  o    f/»  »,    At  tb  '^^h  the  present  scarcity  of  labor,  theiv 

,.^^     •    -'^llinj;  '  >  •   a  state  and  not  ]>eeled,  as  tho  shriDk- 

^^\\      •■       1''^      i  vastc  of  small  willows,  amounts  to  7') 

-!  ^'»»2:hasbeen$12i)erjicre.    The  yield 
-•'  ■    '"'vt  and  moisture,  and  there'is no 


•  vM\  II  who  emigrated  from  Jefferson 
uty,  New  \uii     ■     ^    •  -ui.vy,  Toxns,  began  there  cxporimeDts 

lonc^.mniring,  iix  xo-^^  -''i  rudc  appan^tus,  ho  made  Ixom  thirty- 
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sold  the  rest  for  35  cents  i)er  ];)OUDd.  In  1870,  with  better  apparatus, 
obtained  from  the  ^ortfa,  ho  made  from  forty  cows  of  the  same  grade 
2,000  pounds,  and  lost  about  300.  Inferring  that  the  loss  was  not  ow- 
ing to  climate,  cows,  of  Jked,  but  to  improper  management  of  the  busi- 
ness in  that  untried  climate,  he  improved  the  winter  following  in  gain- 
ing information  from  the  best  authorities  on  cheese-making ;  procured 
Bavarian  prepared  rennet,  and  in  1871  tried  again,  with  very  satisfactory 
results,  not  losing  10  pounds.  He  estimates  that  with  good  manage- 
ment an  ordinary  Texas  cow  will  make,  during  the  season,  100  pounds 
of  cheese,  besides  rearing  a  calf,  «ind  that  at  least  $40  worth  of  pork 
may  be  raised  on  the  whey  from  her  milk,  properly  fed  out. 

An  Ayrshire  herd, — Mr.  E.  T.  Miles,  of  Wor^ster  County,  Massachu- 
setts, gives  the  following  record  of  the  milk  product  of  his  herd  of  ten 
Ayrshire  cows  from  July  1, 1869,  to  July  1, 1872 : 


Year. 


No.  of  cows. 


Total  weight 
of  mUk. 


1869-70 
1870-71 
1871-72 


7 

8 
10 


Pounds. 
43,998 
48,870 
57, 812 


Average  per 
cow. 


Average  per 
cow. 


Pounds. 
6,285 
6,109 
5,781 


Quarts. 
3,010 
2,984 
2, 769 


At  date  of  July  1, 1872,  the  ages  ot  the  cows  ranged  from  four  years 
to  thirteen  years. 

Preserving  aetion  of  horacic  acid.— It  has  been  found  that  boracic  acid 
has  a  i)reservative  action  upon  milk  and  beer,  and  it  is  stated  that  one 
gram  (15J  giains)  added  to  a  quart  of  milk  keeps  it  sweet  and  ftesh  in 
hot  summer  weather  for  one  hundred  and  twenty  hours,  while  milk  not 
treated  in  this  waj^  will  become  sour  in  thirty-six  hours.  The  addi- 
tion of  boracic  acid  to  milk  does  not  injure  it  for  use,  but  the  cream  is 
separated  far  more  slowly. 

Boasted  coffee  as  a  disinfectant. — A  recent  French  chemical  publication 
speaks  highly  of  roasted  coffee  as  a  disinfectant.  The  proper  method  of 
use  for  this  purpose  is  to  dry  the  raw  bean,  then  pound  in  a  mortar,  and 
afterward  roast  the  powder  on  a  moderately-heated  iron  plate  until  it 
assumes  a  dark  hue.  It  has  been  used  successfully  for  purifying  tainted 
air  in  the  milk-room.' 

English  sparrows  in  A  ustralia. — It  appears  from  complaints  received  by 
the  Royal  Horticultural  Society  of  England  that  the  sparrows  imi)orted 
from  that  country  into  Australia  have  inflicted  serious  injury  on  fruit 
crops. 

A  Parisian  Jlower-marlrt — The  business  of  the  Madeleine  flower- 
Qiarket — the  best  of  the  six  or  seven  flower-markets  of  Paris— is  said 
[o  amount  to  nearly  £24,000  per  year. 
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FARM   KXPERIM^NTS. 

3IANUHES  ON  WHEAT  AND  BABLKV. 

Tiic  loUowiiig  is  a  selection  from  a  report  of  expeiimeut:)  nmde 
iVEvsars.  fl.  F.  &  A,  Harwood,  at  Ijiswicb,  England,  in  387;;,  on  li; 
land  w'liicb  liacl  t)eea  cropped  in  18T0  witli  wheat,  mauored  Tritli  10  If 
of  farm-yard  dung  per  acre,  and  in  1871  with  barley,  mannreil  will 
cwts.  of  mixed  artiUcinl  lu.niiures  per  acre.  This  barley  crop  harinn  U 
removed,  c(]aal  plots  were  measured  off,  various  manares  applied,  »■ 
cost  ol'  £'i  IQs.  per  acre,  in  each  caae,  and  wheat  sown.  Other  ^ 
were  liiarkcd  oil'  for  barley.  The  table  gives  the  descriptions  of  manni 
and  the  qnautities  applied  per  acre,  and  the  resnits  obtained^  X 
superphospliato  received  by  wheat  plots  14  and  15  contnined,  re^ 
ively,  28  per  cent,  and  17  iier  cent,  of  solnble  phosphates.  In  addi 
to  the  merchantable  grain  represented  in  the  column  of  yield,  there  t; 
a  small  amount  of  refnse  grain,  the  value  of  which  is  'iDclude<l  in  tl 
statOJiieiits  of  total  vahies  of  the  crops. 


Applications  of  this  exhibit  to  American  practice  will,  of  eoi 
mollified  by  prices  of  manntes  and  vahies  of  wheat  and  straw  in  d 
loc  all  lies. 
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F.C0N03IICAI,  USE  OP  COSTLY  NITBOOENOUB  MANURES. 

Eiiglisli  experiuientjiliatB  have  found  that  in  general  not  one-balf  of 
the  nitrogen  of  such  manures  as  guano,  ammonia  salts,  aud  nitrate  of 
8cda,  is  recovered  ia  the  increase  of  the  crop  to  which  tliey  are  applied. 
A^  to  tho  residue,  a  portion  may  remuin  comparatively  inactive  in  the 
soil,  and  a  cousiderable  portion  may,  under  conditions  liivorahlc  to  drain- 
age, lie  carried  away  and  lost.  With  a  view  to  these  points,  experi- 
ments were  commenced  at  Itothnmsted,  England,  in  1871,  to  determiiie 
whether  any  economical  advantage  can  be  gained  by  applying  such 
manures  in  coinpaiiitively  small  qnantities  near  the  seed,  instead  of 
larger  amounts  bioadcast  and  harrowed  in.  In  tbe  following  tnbnlated 
experiment  with  wheat,  the  plots  measured  one-quarter  of  an  acre  each, 
and  the  amount  of  seed  in  each  case  was  one  bushel  per  acre.  The 
fertilizers  in  this  and  the  barley  experiment  were  intimately  mixed  with 
aebes  of  burned  clay  Iwfore  application.  The  140  pounds  sulphate  of 
ammonia  applied  on  plot  2  contained  nitrogen  equal  to  that  contained 
in  15  bushels  of  wheat,  with  straw  in  proportion,  and  the  imperfect  re- 
covery of  the  nitrogen  is  indicated  by  the  fact  that  the  yield  on  this  plot 
was  only  TJ  bushels  per  acre  in  excess  of  that  of  the  unmanured  plot. 
That  the  soil  cannot  be  expected  to  return  any  largfl|iidditi«unl  percent- 
age of  the  nitrogen  in  seasons  subsequent  to  that  of  the  application  has 
been  already  shown  by  experiments  at  Eothamste<l.  In  his  report  for 
1861,  Mr.  Lawes  says  that  the  unexhausted  residue  of  nitrogen  supplied 
in  ammonia  salts  was  but  very  [wi'tially  and  very  slowly  recovered  in 
increase  of  crop  in  succeeding  years,  even  with  liberal  applications  of 
such  mineral  manures  as  were  very  efl'eeti^e  when  nsed  in  conjiinction 
with  newly-applied  ammonia  .salts. 
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The  subjoined  is  a  tabulation  of  experiments  on  barley.  The  plots 
were  one-half  of  an  acre  each ;  amount  of  seed,  3  bnshels  per  acre,  ex- 
cept on  plot  5,  which  received  IJ  bushels  of  seed  per  acre. 
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PEETILIIZERS  ON  OATS. 


Tliu  iultowing  is  ii  biiinuiiiry  of  tlio  (tsjieri mental  titateuieut  t>(  Ml. 
B.  Lawes  ou  tlie  effect  of  differeot  fertilizers  on  oats  grown  on  ik 
same  land  during  the  tbree  years  flrom  18C9  to  1871,  inclnsive,  at  Bat 
amstcd,  Eaglaiid :  Tlie  previous  croppings  were,  1847  and  1848.  clovs 
dressed  witU  different  manures;  1849  to  1850,  beans,  -with  diflerentmi- 
imres;  1860,  fallow;  18C1  and  18C2,  wheat,  nntnanuredj  1803, falloir: 
38C4,  beans,  diinged ;  ISGu,  wheat,  untnannred  ;  18G6,  beao^  dqidi- 
nurcd  ;  1SC7  and  18GS,  wheat,  unmanured.  The  area  of  the  oxperimeol 
wns  tbree-qaarters  of  iiu  acre,  which  was  divided  into  six  plots.  Asio 
appUcaUons  per  acre,  plot  1  Teas  not  mannred;  plot  2  received  au 
pounds  sulphate  of  potislt,  100  itounds  sulphate  of  soda,  100  poimii 
sulphate  of  magnesia,  and  3^  cwt.  superphosphate  of  lime  made  (ran 
200  pounds  bone-ash,  150  pounds  sulphatic  acid  of  1.7  specificgrat- 
ity,  and  water;  plot  3  received  400  pounds  ammonia  salts,  compose] 
of  snipbate  and  muriate  of  ammonia  of  commerce  in  equal  parts; 
plot  4  received  400  pounds  ammonia  salts,  20O  poands  snlphate  of  pot- 
ash, 100  pounds  sulphate  of  soda,  100  poanda  sulphate  of  magn^ 
and  3J  cwt.  superphosphate;  plot  5  received  S50  pounds  nitrate  of  soda, 
(containing  the  same  amount  of  nitrogen  as  four  hundred  poands  ua- 
monia  salts ;)  plot  6  received  550  ponnds  nitrate  of  sods,  SOO  ponnds 
sulphate  of  potash,  100  ponnds  sulphate  of  soda,  100  ponnds  sulphate 
of  magnesia,  and  3i  cwt.  superphosphate.    The  table  gives  results  p« 
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POTATO  EXPEEUrENTS  IN  SCOTLAND. 


Hie  following  is  an  f'tstract 
■'  "if  CoulaixlBaul  ^tr-a; 
■  verj-  even  qnai.j-     ■ 


a  report  of  experiments  made  by  Mr. 

™,  Scotland :  Tii6  soil  vas  a  good  d^v 

•y  moilemt«  agricnltnral  coaditioD,'' 

'■>"<       .>»u.      The  field  was  divided  Into  Bixteeo 

1-0  e!.^u.    Furrows  were  laid  oat,  27  inches 

...    ,.aced  in  the  bottom  of  these  fhrrows,  and 

.  .V  v<..icty  were  dropped  thereon,  10  inches  lynrt, 

'"'"'oes  were  then  covered   by  running  the  plow 

"•'  veen  the  furrows  and  throwing  back  the 

'       u.ient  practice  of  the  re^ou.    The  after-culti- 

lud  and  horse  hoeing,  and  finally  earthing  up. 

iTvg--Nrr— .mi.n  ''  ^ -^T-^  onr*'^  '  'M>  a  Ifi-iuch  riddle, 
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lud  tb'e  liirge  aaA  small  were  separately  weighed  aud  pitted.  At  tliis 
tiine  no  diseased  tubers  were  observed.  On  tUc  lotb  of  ^tlarcb  tliey 
were  taken  from  tbe  pita,  the  diseased  tubers  thrown  out  and  the  sound 
jaes  wciglied.  The  diseased  tubers  amounted  to  about  oue-tbird  of  tbe 
whole  crop,  tbe  proportion  not  varying  greatly  between  the  different 
plots,  but  being  somewhat  greater  in  the  plots  which  received  dung 
than  in  those  which  received  artificial  manaro  alone.  Tbe  table  show.s 
Lhe  manures  applied  and  the  resalts  obtained  per  acre,  given  substan- 
tially in  the  order  of  largest  yield.  The  left-hand  column  indicates 
the  relative  locality  of  each  plot : 
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The  sulphate  of  ammonia  contained  24  per  cent,  of  ammoaia:  the 
lissolved  coprolites,  2C  per  cent,  of  soluble  and  5  percent,  of  insolnble 
ihospbatc ;  ant]  the  kainit,  or  German  potash-salts,  24  per  cent,  of  snl- 
jbate  of  iK)fash. 

FERTILIZERS    FOR    SUOAR-BEET. 

Experiments  were  made  at  Rotbamsted,  Eugland,  in  ISTlj  in  apply- 
ng  diflereut  mannres  for  sngar-bect  Tbo  )>revion3  croppings  were, 
L843  to  1852,  Norfolk  white  tamips  and  Swede  tnruips,  with  different 
uanures ;  1853  to  1855,  barley,  without  mannre ;  1866  to  1870,  Swede 
niruips,  with  manures  similar  to  those  used  in  the  following  described 
jxperimcnta.  The  area  under  experiment  consisted  of  about  8  acres 
livided  into  40  plots,  arranged  in  five  series  of  eight  plots  each.  The 
nonorinl  applications  per  acre  in  series  1  were:  Plot  1,  14  tons  farm- 
f-ard  manure.  Plot  2,  14  tons  larni-yard  manure  and  3J  cwt.  super- 
[>hosphate  of  lime.  Plot  3  received  no  manure,  and  had  not  been  ma- 
anred  for  thirty  years.  Plot  4,  34  cwt.  superphosphate.  300  pounds 
lulphate  of  potash,  200  pounds  sniphale  of  soda,  and  100  pounds  sul- 
ibate  of  magnesia.  Plot  5,  3i  cwt.  saperpbospbate.  Plot  C,  3J  cwt. 
juperpbosphate  and  500  poauds  sulphate  of  potash.  Plot  7,  3^  cwt. 
)U|>erpbosphate,  500  pounds  sulphate  of  i*otash,  andSG^  pounds  ammo- 
liasalts.    Plot  8,  no  manure  siDCO  1853;  previously,  a  iiartiinmannred 
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and  part  drossed  with  superphosphate.  Series  2  to  5  received  the  mt 
applications  as  series  1,  with  the  addition  of  the  cross-dressiDgs  imxi 
ill  the  table. 


Product  per  aero,  (roots  trimmed  as  for  feeding,  not  fbr  sugaT-makiDg,)  IfiTL 
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RETENTION  OF  PHOSPHOBId  AOID. 

The  following  is  a  summary  of  a  report  by  Frofeasor  W.  Le  B(^ 
Broun,  of  the  University  of  Georgia,  on  reoetit  experiments  at  that  insti- 
tution, in  testing  the  question  of  the  leaching  of  phosphoric  add  firan 
the  soil  by  heavy  rains :  Stix)ng  solutions  of  monobasic  phosphflto^ob- 
tained  from  commercial  manures  by  dissolving  superphosphate  in  watffi 
were  iilterod  through  small  quantities  of  red  clay  taken  ftom  a  hooflB- 
cellar  and  thoroughly  dried.  The  filtrated  liquid,  tested  by  molybdite 
of  ammonia,  contained  but  the  slightest  trace  of  phosphoric  add;  ui 
though  an  excess  of  water,  in  imitation  of  a  drenching  rain,  was  ate 
wards  ai)pliod  to  the  soil,  yet  the  phosphoric  acid  remaine4  where  it  iras 
first  placed,  showing  that  clay  soils  are  substantially  complete  abaoA- 
ents  of  this  fertilizing  element. 

DEEP    PLOWINa. 

The  Kansas  Farmer  states  that  in  the  antumn  of  1869  a  Mr.  D— 7- 
plowed  o7  acres  of  land  from  twelve  to  fourteen  inches  deep,  usihjr^ 
^iorses.    Wheat  was  sown  in  September,  and  made  a  good         rth 
all.    The  next  season  was  very  dry,  but  this  wheat  appei         « 
^o  marked  injury,  and  yielded  40  bushels  per  acre,  whUe  un      ic      t 
and,  plowed  shallow,   he  average  was  not  more  than  half  as       ;e.  ifl 
lis  next  experimeni     ^^  ^dded  to  these  37  acres  an  ac^oiniug  A 
(^  icv"«5^  and  pi^'  ^'     *       ^»'^^'»  ^1  *  somewhat  greater  depth  £aa  u 

I  infirm.-,      .^i. , )f  cight  horses,  fonr  abreast   \ 

.1  ...    I  M10  a^'^rage  yield  xvas  B  little  OTd 
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liiS  bApt-iiments  in  deep  caltoie,  tbit 

th  of  12  inches  lost  only  one-third  of  the  qnantitf 

/mn  in  unstinted  soil,  and  soil  baWy  loosened le- 
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was  drier  at  the  surface  than  the  compact  soil,  but  at  the  depth  of  one 
foot  is  more  humid  than  the  latter,  the  upper  laver  of  cultivated  earth 
serving  as  a  screen  or  mulch  to  the  sub-layers.  It  is  in  accordance  with 
the  principle  thus  illustrated  that  the  roller,  passed  over  the  field  after 
sowing,  sccnrea  to  the  seed-bed  a  suitable  moisture ;  stirring  the  soil 
by  harrows,  &c.,  being  in  order  when  the  roots  have  struck  into  the 
layer  below. 

DEEP  TILLAGE  FOR  A  COURSE  OF  YEARS. 

Mr.  Samuel  M.  Wherry,  of  Shippensbnrgh,  Pennsylvania,  reports  his 
experience  in  subsoiling  for  eight  years  on  a  rolling  upland  farm,  pos- 
sessing a  rich  heavy  clay  soil  0  to  8  Inches  deep,  with  a  yellowish  red 
clay  subsoil  almost  impervious  to  water  and  impenetrable  by  plant- 
roots.  Limestone  crops  out  frequently  and  nowhere  lies  more  than  4  to 
8  feet  below  the  surface.  The  following  is  his  statement  of  the  effects 
of  deep  tillage  on  his  crops: 

Co)^. — In  ordinary  seasons  no  appreciable  gain  in  yield,  bat  in  seasons  of  extreme 
drought  a  gain  of  30  to  50  per  cent.  In  all  seasons  there  is  a  notable  disposition  on  the 
part  uf  the  com  on  subsoiled  ground  to  continue  green,  not  even  the  blades  tnrniug 
brown  until  the  frost  comes.  Consequently  the  ears  do  not  harden  so  well  on  the 
standing  corn,  and  care  is  required  in  cutting  up.  But  the  com  comes  out  in  goo<l  con- 
dition at  huskins-time,  and  the  fodder  is  excellent. 

Wheat. — A  slight  gain  in  yield,  due  to  increased  length  of  head.  Tlie  straw  is  much 
stiifer  and  brighter,  and  the  grain  ripens  from  six  to  eight  days  earlier.  This  last  is  a 
decided  advantage  hero. 

Timothy  and  clover — separate  and  mixed. — A  large  increase  in  yield,  Imt  greatly  at 
the  sacrilice  of  quality.  In  dry  seasons,  such  as  1866  and  1871,  a  gain  of  100  i)er  cent. 
The  stems  on  subsoiled  ground  are  much  longer,  coarser,  and  harder  to  cure,  while  the 
leaves  have  a  peculiar  and  very  distinct  sickly  bluish-green  color.  Clover  never  seems 
to  reach  a  state  of  maturity — never  comes  to  full  bloom — for  the  reason  that  green 
stems  are  all  the  while  shooting  up  and  overshadowing  the  blossoms.  In  1870  subsoiled 
land,  after  first  mowing,  bloomed  simultaneously  and  yielded  a  fair  crop  of  clover-seed. 
The  other  half  of  the  iield  was  barren.  The  season  was  dry.  It  is  certain  that  cattle 
and  sheep  nrefer  the  subsoiled  side  of  the  field  in  pasturing  the  aftermath,  (the  only 
pasturing  aono.) 

Miscellaneous  partiailars. — Spring  plowing  can  be  commenced  on  subsoiled  land  from 
three  to  six  days  earlier  than  on  land  not  subsoiled.  Aftor-plowings  are  much  lighter 
on  the  teams,  but  the  plow  docs  not  run  so  steadily,  and  the  furrow  breaks  irregularly, 
leaving  the  plowed  surface  ragged  and  uneven.  In  plowing  oat  stubble  for  wheat, 
deep,  (as  is  done,)  considerable  of  the  previously  broken  subsoil  is  thrown  to  the  top 
in  very  hard  lumps,  necessitating  much  additional  labor  in  preparing  a  proper  seed-bed. 
This  has  been  tlie  most  serious  difficulty  encountered. 

The  most  curious  fact  observed  is  that  the  clover-plant  on  subsoiled  land  does  not, 
as  in  uusubsoilcd  land,  send  down  verticallj'  a  single  lon^  carrot-shaped  tap-root  end- 
ing in  a  straggling  bunch  of  irregular  rootlets ;  but  the  primary  root  begins  almost  im- 
mediately to  divide  off  into  many  (six,  eight,  and  ten)  side  branches,  each  of  itself  a 
perfect  main  or  tap-root  with  side  branches.  These  main  roots  do  not  descend  verti- 
caUy  into  the  ground,  but  incline  strongly  outward  from  the  primary,  and  fill  the  whole 
surface-soil  with  thread-like  roots.  The  difference  is  quite  observable  some  time  after 
plowiu<T  is  done,  when  the  uusubsoilcd  parts  are  covered  with  the  severc<l  roots,  stand- 
ing upright  in  the  air,  while  the  subsoiled  parts  ai«,  apparently,  as  devoid  of  roots  as 
stubble  ground.  A  closer  inspection  shows  the  true  state  of  the  case,  and  it  is  probable 
that  a  cubic  foot  of  subsoiled  ground  will  contain  in  weight  more  than  twice  as  much 
root  matter  as  a  cubic  foot  of  the  unsnbsoiled. 

Mr.  Wherry  remarks  that  the  qnestion  of  deep  tillage  is  not  to  be 
decided  by  the  results  of  one  or  two  seasons  only. 

IRRIGATION  IN  ENGLAND. 

At  Stoke  Park,  England,  in  1871,  40  acres  wore  put  under  irrigation, 
so  managed  as  to  temper  the  soil  when  dry  weather  came  in,  about  the 
last  of  March,  supplying  moisture  regularly,  and  in  sufficient  quantity 
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to  prevent  tbc  snrfixcc  from  crusting.  Two  croi>s  of  hay,  cKtiuiak-dut5 
tons  per  acre,  were  taken  from  this  grouud,  and  afterwartl,  in  August, 
120  large  Highland  bullocks  were  turned  in,  averaging  three  bullocks 
l)er  acre.  These  remained  till  November,  receiving  no  food  but  their 
rigated  grass,  and  were  kept  in  first-rate  condition.  On  the  contran, 
430  acres  unirrigated  became  so  withered  and  bare  from  the  snmmw 
drought  as  to  afford  scarcely  any  foo<l  to  cattle  or  sheep.  In  March. 
1872,  guano  was  applied  on  the  irrigated  land  and  on  the  adjoinlD'^ 
permanent  pasture,  not  irrigated,  the  quantity  and  quality  of  applica- 
tion being  alike  in  both  cases.  On  the  irrigated  land  a  thick  growths: 
grass,  9  inches  long,  was  produced,  grazed  in  the  first  week  of  April 
At  this  latter  date  there  was  no  appreciable  change  in  the  gro^tii  of 
the  adjoining  pasture  further  than  a  change  of  color  to  a  darker  ^a. 

FEEDINa  HOGS  WITH  CORN  IN  THE  EAR  AND   COOKED  MEAL. 

^Fr.  J.  M.  Billingsley,  of  Spring  Valley,  Indiana,  in  the  latter'part  oi 
1870  placed  in  his  hog-house  one  of  Anderson's  steamers,  and  took 
twenty  hogs,  crosses  of  Chester  White,  Poland,  and  Berkshire,  dividing 
them  fairly,  according  to  his  best  judgment,  into  two  lots.  Ten  were 
fed  with  meal,  cooked,  56  pounds  to  the  bushel,  as  much  as  th^  woald 
eat  clean.  The  others  were  fed  on  corn  in  the  ear,  68  pounds  to  & 
bushel.  Except  in  these  particulars  of  feeding  the  treatment  \rasiini- 
form  throughout.    The  following  table  gives  the  result : 


Deceml)er  1, 1870. .. 
December  10,  1870.. 
December  17, 1870.. 
December  24, 1870.. 
December  31,  1870.. 

January  7, 1871 

January  14, 1871 

January  21, 1>^I 


Lot  1. 
Weight. 


Pounds. 
2,110 
2,  :uo 

2,400 
2,470 
2,  MO 
2,610 
2,G70 
2,780 


Cooked 
meal. 


Jiushch. 


10 

8 
Sk 

7 

7i 

8* 


Gain. 


Pounds, 


200 
90 
70 
70 
70 
GO 

110 


(570 


Lot  2. 
Weight. 


Pounds, 
2,200 
2,340 
2,450 
2,590 
2,650 
2,750 
2,840 
2,960 


Com  in 


Busheh, 


12 
11 

9 
11 


Gain. 


PwaA. 


14» 
110 
140 

dO 
KM 

9) 
12» 


TOU 


Average  daily  gain,  per  hog :  Ix)t  1, 1.29  pounds ;  lot  2, 1.46  poumk 
Vverage  gain  per  bnsliel  of  corn :  Lot  1, 1.18  pounds ;  lot  2, 1,07  pounds. 
Lhf  '^ost  of  shelling  the  corn,  carriage  to  mill,  grinding,  and  cooking 

^7nc      'ir    ^l»q        •>/!   nnrjiinQf  ■H»'^    r»O0l^<^'l  *neal. 


^H    M.  I 


>'  1 


vJ 
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:r 


Veil 


nm 


i. 


li 


iV_ 


•  • '  M  tou,  Grant  County,  Wisconsin,  states 

lu.oon  steamer  ho  commenced,  February 

•'*'T  nineteen  pigs  about  twelvemonths 

•mmon  stock.    They  had  had  previ- 

^v  two  months  liad  liad  all  the  corn 

^ht  at  the  beginning  of  the  experi- 

. "  y-eight  days  they  were  fed  as  before 

•  er  they  would  '^Hnk.    A^-  the  dose 
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feediug  oo  bushels  of  corn — a  gain  of  12  pounds  for  each  bushel  of 
corn.  They  were  then  fed  with  thick  mush,  made  by  bringing  the 
water  to  a  boiling  heat  and  then  stirring  in  the  meal  ground  line,  with 
the  steam  still  on,  allowing  the  meal  to  cook  five  to  ten  minutes  and 
adding  salt:  this  was  fed  to  them  warm  three  times  a  day,  as  much  as 
they  would  eat  clean.  At  the  end  of  twenty-eight  days  they  were  again 
weighed,  showing  a  gain  of  G70  jiounds  made  on  75  bushels  of  corn, 
less  toll,  a  gain  of  0  pounds  for  each  bushel  of  corn  consumed.  He  then 
put  eleven  of  the  pigs  on  raw  corn  again,  continuing  to  feeil  the  others 
with  cooked  meal.  May  25,  after  a  trial  of  six  weeks,  those  on  raw 
corn  average<l  a  gain  of  44  pounds  each,  and  the  others  an  average  gain 
of  37  pounds. 

FEEDING  WHEAT  STRAW. 

The  following  account  is  drawn  from  an  address  delivered  by  Mr.  J.  S. 
Van  Diwer,  of  Elmira,  New  York,  before  the  Farmers'  Club  of  that  city, 
in  October,  1872,  on  the  merits  of  wheat  straw  as  a  component  in  winter 
feed  for  stock.  Commencing  the  middle  of  December,  1871,  his  cows 
being  then  in  fine  condition,  and  drying  oflf^  he  fed  six  quarts  of  wheat 
bran  daily,  with  all  the  straw  which  the  animals  would  eat,  giving  two 
meals  per  day  and  continuing  this  treatment  six  weeks.  Afterward  he 
changed  the  bran-feed  to  corn-meal  and  bran,  one  measure  of  the  former 
to  two  of  the  latter  giving  four  quarts  of  the  mixture  daily.  This  grain- 
feed  was  gradually  increased  towanl  calving,  and  a  small  allowance  of 
hay  was  given  in  the  morning  after  the  straw  and  before  the  grain-feed. 
Under  this  treatment  the  animals  maintained  a  good  appetite  and  were 
kept  in  thi:iving  condition.  Mr.  Van  Duzer  offers  the  experiment  as  an 
illustration  of  the  advantages  which  would  result  from  a  judicious  use 
of  good  bright  wheat  straw  in  times  of  high  prices  of  hay.  Though 
the  experiment  was  confined  to  cows  not  in  milk,  he  considers  it  as 
pointing  to  the  more  limited  availability  of  straw  in  winter  feeding  of 
Ljows  in  milk  and  beef  cattle.  With  these  classes  of  stock  the  value  of 
the  wheat  straw  should  be  heightened  by  some  such  preparation  as  cut- 
ting or  steaming,  and  more  grain  should  be  given.  And  with  any  de- 
scription of  stock  there  should  be  proper  discrimination  in  management — 
feeding  the  straw  chiefly  in  early  winter,  and  from  time  to  tiine  making 
some  variations  in  the  composition  of  the  feed. 

ASSIMILATION   OF  PLANT-FOOD. 

The  results  of  exi)eriments  by  M.  Isadore  Pierre  show  that  at  the 
period  of  blooming,  the  wheat  plant  reaches  a  maximum  in  the  appro- 
priation of  nitrogen,  iron,  phosphoric  acid,  potassa,  magnesia,  and  soda. 
Lime  appears  to  increase  till  within  fifteen  days  of  maturity,  and  silica 
increases  during  rii)ening.  The  plant  ceases  to  appropriate  mineral  ele- 
ments (excepting  silica)  during  the  last  thirty  days  of  its  growth. 


Reiiorts  from  upward  of  fifty  district  and  county  societies  «li< 
to  bo  in  a  prospcroas  and  flourisljing  condition. 

Kccciit  surveys  l)y  the  State  geologist  sbow  the  l)locl£-coaI  re 
Indiana  to  l>e  of  much  greater  extent  tlian  preceding  surveys  in 
In  an  address  before  the  Chamber  of  Commerce  of  Indianapoli 
ercd  by  Dr.  J.  W.  Foster,  of  Chicago,  tbo  margin  of  this  extei 
valuable  coal-field  is  given  as  follows :  Starting  at  a  point  on  tba 
bonndaryoftho  State,  (in  Warren  County,)  aboutseventy-flve  mil 
of  Lake  Michigan,  the  line  is  protracted  thence  iu  a  sontheattter 
tioii  to  tlio  mouth  of  Deer  Creek,  a  few  miles  above  Cannelton. 
Ohio  Itivcr.  Witliiu  this  area  are  included  not  less  than  twe 
cotiii1ie»  underlaid  wholly  or  in  part  by  the  coal-measures.  Th 
ever,  is  but  a  i>ortion  of  that  gicat  coal-field  which  stretches) i 
riiptcdly  west,  to  near  the  boixlers  of  the  Mississippi  Eiver,  in 
nearly  two-tbiiils  of  lUinoia,  a  large  jjortiou  of  Kentacky,  and  < 
ing  a  combined  areaof  uot  less  than  sixty  thousand  sqnare  mild 
The  assembliigo  of  i-ocks,  made  up  of  coarse  and  ilno  g 
stones,  shales,  fine  <rlays,  and  limestones,  which  form  tho  < 
i)i-<'>(.  i-mhrnci's  n,  vcvticiil  tbinkneas  of  iihinit.  flflO  frpt'nml  wi.i 
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tbroughout  the  State,  with  the  exception  of  strawberries  and  peaches. 
On  the  23d  of  April,  when  the  strawberry  plants  were  white  with  bloom, 
occurred  a  severe  frost,  which  killed  the  bloom  and  seriously  damaged 
the  plants.  This  iVost  also  damaged  the  peach  crop,  and  bciug  followed 
by  an  extremely  dry  summer  the  yield  was  meager  and  the  quality  of 
the  cix)p  very  inferior.  The  apple,  grape,  and  pear  crops  were  very  fine. 
In  a  discussion  on  tree-planting,  £>r,  Furnas  stated  that  many  failures 
arose  from  a  lack  of  knowledge  as  to  how  and  when  to  plant.  Trees 
should  be  carefully  dug  and  transplanted  to  a  well-prepared  soil  with  as 
much  dispatch  as  possible.  Very  little  exiwsuro  to  the  air  often  makes 
very  serious  work,  the  more  esi)ecially  when  done  late  in  the  spring, 
when  the  sun  is  getting  strong,  the  ground  dry  and  hot,  and  the  sap 
already  in  motion,  forming  little  rootlets  which  are  easily  killed.  For 
this  reason  he  recommends  fall  transplanting,  and  mounding  up  around 
the  tree  with  clean  earth  to  the  height  of  10  or  12  inches.  This  keeps 
the  tree  in  place  better  than  a  stake ;  it  also  keeps  the  ground  warm  about 
the  roots,  prevents  mice  and  rabbits  from  gnawing  the  tree,  at  any  rate 
as  high  as  the  mound,  and  in  case  the  trees  are  killed  by  a  severe  win- 
ter preserves  the  roots  for  the  starting  of  a  new  tree.  The  mound  should 
bo  removed  in  the  spring.  Mr.  B.  8.  Kogan  advised  the  planting  of  trees 
more  closely  than  is  the  habit  of  fruit-growers  generally.  Apple-trees 
set  one  rod  apart  will  bear  profitable  crops  before  they  will  interfere, 
after  which  every  alternate  tree  may  be  taken  out  one  way,  and  in  a  few 
years  more  the  same  the  other  way,  thus  leavhig  the  permanent  trees 
two  rods  apart,  which  is  about  the  proper  distance  for  most  varieities. 
Mr.  Eogan  thinks  that  fruit-growers  raise  too  many  varieties  of  apples, 
especiaBy  if  profit  is  the  main  ottject  He  recommends  the  following 
list  as  comprising  the  most  profitable  varieties : 'Kawlo's,  Janet,  Hoop's, 
Cannon  Pearmain,  Ben  Davis,  Home  Beauty,  Pennock,  Clayton,  Tulpe- 
hocken,  Kambo,  Smith's  Cider,  and  English  Golden  Eusset.  In  this 
discussion  three  varieties  of  apples  which  originated  in  Indiana  were 
highly  recommended,  viz :  Indiana  Favorite,  Oceola,  and  Wiley  Sweet. 
Mr.  I.  U.  G.  ^Nelson  regarded  the  Ben  Davis  as  themost  profitable  among 
the  many  varieties  of  apples  hehad  cultivated.  The  tree  is  almost  fault- 
less ;  rarely  ever  splits  or  breaks  down.  The  fruit  is  of  uniform  size, 
well  colored,  and  large  enough  to  sell  i-eadily  for  the  best  of  prices.  Mr. 
i^elson  attributes  the  great  disposition  of  the  pear  to  blight  to  the  over- 
rich  soils  of  the  West,  stimulating  the  tree  to  an  unhealthy  excess  of 
wood-growth.  Mr.  S.  W.  Pearson  said  he  had  succeeded  better  with  the 
l)ear  than  with  the  apple.  By  planting  trees  IC  feet  apart  ho  got  double 
the  quantity  from  the  same  amount  of  ground.  The  secretary  thought 
that  too  many  varieties  were  grown.  Like  most  fruit-growers,  he  had 
learned  a  sad  lesson  by  experience  with  too  many  varieties.     He  said : 

I  prtsunic  luy  former  }>6ar-orcbar(ls  of  tjeven  liuiulrcd  trees  contained  over  one  liuii- 
(Ired  sorts,  while  the  protits  were  maiuly  eouiiued  to  about  one  dozen  varieties.  These 
were  about  as  follows,  and  protitablo  in  the  order  in  which  they  are  named :  Flemish 
Beauty,  Bartlett,  Bcune  d'Aujou,  Onondaga,  HoweU,  Sheldon,  Vicar  of  Wmklield,  Doy- 
enne lionssock,  Beurro  Clairgeau,  Lawrence,  Bulfum,  and  Belle  Lucrative.  Seven 
cn)pH  iu  succession,  from  one  tree  of  tho  tirst-named  variety,  have  netted  ^«J0L50. 

During  the  discussion  on  pear-culture  the  celebrated  Occlctree  pear- 
trte,  near  Vinceunos,  was  mentioned.  This  tree  was  planted  by  the 
early  French  settlers^  and  is  now  over  one  hundred  years  old.  "it  is 
said  to  have  yielded,  in  1834, 140  bushels  of  pears. 

In  an  essay  on  the  profits  of  fruit-culture  Mr.  T.  J.  Tenipliu  says : 

It  is  from  tho  aggregate  products  of  many  trees  or  orchards  that  we  are  to  determine 
whether  fVuit-culture,  as  a  business,  will  pay.  Let  us  take  a  glanco  at  the  value  of  a 
young  orchard.    At  30  feet  apart,  thoro  wiU  be  about  50  trees  to  tho  acre.    At  ton 
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years  from  Hottiu^,  these  trees,  if  properly  cared  for,  aro  wortli,  at  a  low  csttmaii 
<'acb.  The  fruit  prodnccd  up  to  this  timo  will,  on  an  average,  i>ay  all  oxpeueoi 
uud  culture.    Hero,  tbeu,  is  a  clear  gain  of  $50  per  acre  for  each  year  sinoeaetti      » 

a  present  value  of  ^)(K)  per  acre  added  to  the  value  of  the  land.    For  an  on i 

tcu  acres  this  would  i^ive  us  $500  yearly  increase,  and  a  present  value  of  (5,000  besdea 
the  value  of  the  iand.  On  afami  of  160  acres  this  would  ^vo  an  annual  inereuefl^ 
$(>,000,  and  a  incsent  value  of  trees  of  $6,000.  For  the  next  Ave  years  these  tna 
ought  to  yield  an  average  of  two  barrels  of  apples  per  year,  which,  at  only  (1  perlm- 
rcl,  would  give  an  annual  income  of  $100  per  acre,  besides  $50  for  the  growth  in  valsc 
of  trcea.  At  litlteen  years  of  age  we  havo  an  orchaid  wortn  $750  per  acre,  and  Ixn 
obtained  fruit  to  the  value  of  $500.  Now,  suppose  it  takes  all  this  to  pay  ezpHwd 
care,  harvesting,  marketing,  &c.,  wo  still  havo  bailt  np  an  orchard  worth  $7,500  fer 
every  ten  acres  so  occupied. 

Ill  an  address  bcforo  the  society  on  the  strawberry  and  its  cAtm 
3Ir.  W.  C.  Flagg  stated  that  while  the  American  species  of  strawbeadies 
cross   freely  among  themselves,  they  cross  with  difficulty,  and  Ik- 
quently  not  at  all,  with  European  species.    Even  upon  Eoropean gi 
they  have  proved  so  superior  in  many  respects  to  the  Enropean 
that  they  have  replaced  them  in  the  gardens  and  markets  of      t 
World. 

Report  of  1872. — The  fourteenth  annual  report  of  the  Indiana  £ 
Board  of  Agriculture  for  the  year  1872  contains,  among  other  ihiiieN 
the  business  transactions  of  the  board,  proceedings  of  the  conv 
of  short-horn  breeders  of  the  State,  a  list  of  the  premiams  offereu 
awarded  at  the  State  fair,  a  large  amount  of  interesting  agricnliuiii 
statistics,  essays  on  various  subjects,  reports  from  county  and  \      ict 
societies,  proceedings  of  theKational  Swine-breeders' Associations 
National  Convention  of  Short-hom-cattle Breeders, both  of  whichc 
tious  were  held  in  Indianapolis  during  the  year,  and,  also,  the  z       in 
Mr.  E.  T.  Cox,  State  geologist,  for  the  years  1871 -'72.    The  two  i      a 
combined  make  917  pages. 

Mr.  J..D.  Williams,  president  of  the  board^  in  an  address  delivered  at 
the  January  meeting,  alludes  briefly  to  the  importance  of  the  n 
the  State  geologist,  who  has  completed  a  thorough  survey  of  tlw 
coaMiolds  of  Sullivan,  Daviess,  and  Martin  Counties^  and  u 

veys  of  other  sections  of  the  State.  The  iron-smeltmg  or  uio 
deposits,  which  had  previously  been  traced  from  the  northern  liouisoE 
(Treene  County,  have  been  followed  along  the  eastern  marffin  of  the 
lield  to  the  Ohio  Eiver,  making  in  all  an  area  of  about  288,000  acne. 
The  quantity  of  coal  available  for  market  purposes  in  the  three  conntiei 
surveyed  in  detail  is  estimated  at  not  less  than  8,371,217,916  tons.  Ex- 
tensive deposits  of  iron-ore  are  also  reported  in  Martin  County,  two  of 
which  aro  said  to  be  30  feet  in  depth. 

The  annual  State  fair,  which  opened  on  the  30th  day  of  September, 
and  (M)ntinued  for  six  days,  was  one  of  the  most  successful  exhihitions 
ever  held  in  the  State.    The  whole  number  of  entries  amounted  to  over 
ibnr  thousand,  about  one  thousand  in  excess  of  the  previous  year. 
]\Iueh  interest  was  manifested  in  the  live-stock  department,  and  someof 
the  best  horses,  cattle,  sheep,  and  hogs  in  the  TTnited  Btates  were  on 
exhibition.    The  animal  which  attracted  most  attention  was  ashoit- 
horn  Durham  heifer,  raised  and  owned  by  Messrs.  A.  O.  &  G.  Shrop- 
shire, of  Paris,  Kentucky.    She  is  represented  as  a  most  bcautiM  ani- 
mal, and  perfect  in  every  point.    Her  owners  value  her  at  $12,000. 
Black  l^agle,  a  beautiful  animal  of  the  Gray  Eagle  stock,  and  ownedlQ 
the  same  gentlemen,  also  attracted  much  attention.    B.  L.  Comthwaite, 
(»('  A">Xvne  County,  exhibited  a  span  of  draught-horses,  Ave  years  oMf 
which  weighed,  respectively,  1,784  and  1,840  pounds.    The  foir  was  sofr 
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cesfiful  iu  a  financial  point  of  view,  as  well  as  in  tlio  many  superior 
articles  exhibited. 

Reports  from  county  and  district  societies  show  tliese  organizations 
to  be  in  a  healthy  and  prosperous  condition.  The  number  of  such  so- 
cieties in  the  State  is  about  fifty,  from  which  reports  have  been  made 
by  forty-five. 

At  the  January  meeting  of  the  board  an  interchange  of  views  was 
had  among  the  members  upon  the  questions  of  seeding  ground  to  clover 
and  flax  at  the  sa.me  time,  and  upon  early  and  late  plowing  for  com. 
Upon  the  first  question  there  was  quite  a  diversity  of  opinion.  Some  had 
found  that  the  flax  so  shaded  the  clover  as  to  kill  it.  Others  had  been 
successful,  and  found  that  the  flax  did  not  interfere  with  the  clover  to 
any  greater  extent  than  oats.  As  to  early  and  late  plowing,  the  testi- 
mony was  almost  unanimously  in  favor  of  late  plowing  for  com,  many 
giving  it  as  their  experience  if  the  ground  were  broken  up  after  vegeta- 
tion had  well  started,  say  as  late  as  the  20th  of  May,  they  secured  per- 
fect immunity  for  their  corn  crop  from  the  cut-worm.  One  gentleman 
had  divided  a  field,  plowing  one -fourth  in  the  fall,  one-fourth  on 
the  1st  of  May,  and  the  remainder  about  the  20th  of  the  same  montli. 
In  sections  plowed  in  the  fall  and  early  spring  the  cut- worms  destroyed 
the  entire  set,  while  in  the  half  of  the  field  planted  late  only  a  few 
hills  along  the  edge  required  to  be  replanted. 

In  compliance  with  a  resolution  adopted  at  the  March  session  of  the 
board,  a  trial  of  implements  used  in  the  preparation  of  ground  and  the 
cultivation  of  crops  was  held  at  Indianapolis,  commencing  on  the  10th 
and  continuing  up  to  and  including  the  13th  of  June.  There  were  one 
hundred  and  sixty-four  entries  of  plows,  cultivators,  grain-drills,  rollers, 
harrows,  planters,  dynamometers,  &c.  Premiums  amounting  in  the  ag- 
gregate to  $220  were  disbursed.  The  exhibition  was  very  successful, 
and  its  regular  continuance  from  year  to  year  is  recommended  by  the 
board. 

A  convention  of  the  cattle-breeders  of  the  State  was  held  at  Indian- 
apolis on  the  21st  of  May.  The  convention  was  largely  attended,  and 
much  interest  seemed  to  be  taken  in  all  its  proceedings.  Dr.  Steven- 
son, of  Greencastle,  presided,  and  on  taking  the  chair  delivered  quite 
an  elaborate  address  on  the  subject  of  the  breeding  and  rearing  of  short- 
horns. In  giving  the  points  of  a  pure  or  thorough-bred,  ho  said  that 
the  general  contour  of  the  body  should  be  nearly  a  square.  The  crops 
should  be  wide ;  the  line  of  the  back  straight ;  the  line  of  the  belly 
nearly  so,  swelling  a  little  behind  the  ribs ;  the  flank  low ;  the  ribs  bar- 
rel-shaped ;  the  loins  wide,  and  the  rump  long  and  wide ;  the  back 
should  be  wide ;  the  thigh  long  and  wide  ;  the  legs  short  and  compara- 
tively small,  or  at  least  not  coarse;  tail  light;  hair  soft  and  finej  skin 
thick,  soft,  and  elastic.  The  color  should  be  red  or  white,  or  a  mixture 
of  the  two,  as  roan  or  pied.  In  answer  to  the  question  as  to  whether 
short-horns  can  be  improved.  Dr.  Stevenson  said  : 

If  these  cattle  are  not  susceptible  of  Improvement,  then  tlie  breed  is  i)erfect)  and 
that  perfection  implies  perfect  uniformity.  That  this  breed  is  not  perfectly  uniform 
does  not  admit  of  a  doubt.  If  not  nnifoim,then  they  are  not  perfect,  and  are  suscep- 
tible of  improvement  just  as  any  other  imperfect  breed  of  animals  are.  That  they  arc 
no  better  now  than  they  were  a  century  ago,  is  no  proof  that  they  are  not  susceptible 
of  improvement.  The  proper  inference  is,  that  breeders  have  faile<l  to  adopt  such  a 
course  as  would  accomjuish  it.  And  there  are  reasons  i)alpablc  enough  why  breeders 
have  thus  failed.  The  great  merit  and  descr^'od  popularity  of  the  breed,  commencing 
with  the  Collings,  has  been  the  prime  cause.  The  great  demand  for  them  lias  rosulteil 
iu  throwing  uiwm  the  country  aU  the  bull-calves,  good  and  bad,  as  breeders;  conse- 
<|ueuUy.  many  bad  bulls  have  been  used,  to  the  great  damage  of  the  breed  as  a  whole. 
The  high  price  paid  for  these  cattlo  has  turned  all  the  breeders  into  speculators,  and, 
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Iiorus  as  milkers.    lie  said  that  some  mcii  regarded  short-ht 
worthless  for  milk  and  butter,  and  especially  for  battor.    Thi 

•  t  some  families  of  which  this  is  true ;  aud  many,  who  had  been 

fortunate  as  to  get  these  cattle,  believe  they  have  tested  the 
qualities  of  the  short-horns,  when  really  they  have  done  no  sueu 

•  .  I  (  There  are  some  families  of  short-horns  which  are  as  good  milk^re 
'  be  found  in  the  world — as  good  milkers  as  the  Ayrshire  in  re; 

I  . ,  quantity,  and  the  Jersey  in  regard  to  quality.    He  had  a  cow 

I  :  yielded  22^  pounds  of  butter  in  ten  days;  and  this  same  cow 

very  quickly.    Mr.  Thrasher  said  the  Ayrshires  were  better  a 
'  :,  milkers,  but  when  a  good  short-horn  milker  was  found,  she  wonli 

!  much  more  valuable  than  an  Ayrshire.    Ho  never  knew  a  good 

horn  milch  cow  which  was  not  also  a  good  feeder. 

J  !  On  the  second  day  of  the  convention  a  coustitntion  and  by-lan 

I  ;  adopted,  the  fifth  article  of  which  provides  for  an  annua}  mee 

i  the  short-horn  ])reeders  of  the  Stiito  on  the  fourth  Tuesday  i 

I  After  the  adoption  of  the  constitution  the  subject  of  grazing  waf 

up,  and  discussed  at  length.    Mr.  Lowder  alluded  to  the  ueoei 
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was  bis  principal  business,  aud  bad  been  for  a  great  many  years,  and  be 
felt  qualified  to  express  an  opinion  on  the  comparative  merits  of  short- 
horns and  coraraon  stock  for  fjrazing  purposes.  Ho  bad  tborougb-bred 
steers  which  sold  for  $8.50,  when  the  market  for  best  common  beef  cat- 
tle was  but  $G  i)cr  hundred,  and  some  times  13  cents  per  x)ound  bad 
been  realized  for  his  Christmas  steers.  Ho  believed  in  raising  short- 
borns  for  tho  shambles,  and  knew  from  extended  jiersonal  experience 
that  it  could  be  done  with  greater  profit  than  raising  common  stock.  For 
a  long  series  of  years  the  results  of  raising  short-horns  had  realized 
profits  fully  50  i)er  cent,  greater  than  ho  had  been  able  to  secure  from 
grazing  common  stock  on  the  same  pastures;  and  tho  farmer  who  raised 
short-horns  for  beef  bad  fully  50  per  cent,  advantage  over  his  neighbor 
who  raised  common  stock.  In  reference  to  grazing  he  said  that  entire 
reliance  should  not  be  placed  on  blue-grass.  From  years  of  observa- 
tion he  had  found  that  a  pasture  of  mixed  clover  and  timothy  would, 
during  the  months  of  May  and  June,  put  more  flesh  on  cattle  than  blue- 
grass;  but  be  would  not  recommend  this  for  later  pasturage.  The 
greatest  difficulty  encountered  by  graziers  was  the  short  pasturage  from 
tbe  last  week  in  July  to  tho  first  week  in  September ;  and  if  any  one 
conld  discover  a  grass  whicb  would  provide  good  pasturage  during  tbis 
period  be  would  confer  a  great  blessing  on  Uie  country.  The  best  pas- 
turage bo  had  been  able  to  pro\ide  for  bridging  over  this  gap  was  red 
clover  and  orchard  grass.  The  "  English  blue-grass,''  as  it  was  called 
in  bis  part  of  the  country,  but  which,  he  believed,  was  the  perennial  rye- 
grass, was  also  very  valuable  at  this  time,  lied- top  be  bad  a  very  poor 
opinion  of  for  any  purpose.  General  Meredith  coincided  in  this  view, 
and  regarded  red-top  as  comparatively  worthless.  The  last-named  gen- 
tleman thought  that  the  earliest  grass  bad  very  little  strength  in  it,  and 
he  believed  in  feeding  cattle  a  little  grain  when  first  turned  to  grass  in 
the  spring ;  believed  in  it  because  it  paid  to  feed  it. 

Mr.  Delos  Wood,  in  the  course  of  an  essay  on  underdraining,  recites 
the  following  experiments  made  on  drained  and  nndrained  land  : 

The  summer  of  1871  was  so  exceedingly  dry  that  I  WcOS  often  told  that  I  would  got 
Qothiug  from  that  field,  (recently  underdrained,)  but,  on  the  contrary,  it  produciid  all 
the  resSly  cood  com  I  had,  while  that  adjoining,  on  tho  same  kind  of  soil,  and  with 
precisely  tne  same  kind  of  treatment,  except  the  draining,  rolled  up  and  then  hnmod 
op.  Not  a  leaf  on  the  drained  land  curle<l  until  the  com  was  nearly  ready  to  cut.  At 
the  harvesting  the  contrast  was  stiU  more  striking ;  that  on  the  drained  land  aver- 
aged 90  bushels  of  shelled  com  per  acre,  while  on  the  undrained  it  was  not  over  35. 
rhis  year  it  is  in  com  again,  with  precisely  the  same  results.  Last  fall  I  plowed  tho 
undrained  jiart  up  into  ridges,  and  left  it  to  tho  action  of  tho  frost,  then  plowed  it 
again  in  the  spring ;  but  it  has  not  produced  one-half  as  much  corn  as  tho  other.  Its 
effects  upon  other  crops  are  also  well-marked.  In  wheat,  winter-killing  is  almost  done 
away  with,  as  it  is  only  on  wet,  heavy  soils  that  heaving  takes  place,  and  as  vegeta- 
tion of  all  kinds  starts  earlier  on  the  wami,  dry  soil  ot  the  drained  land,  wheat  is 
usually  ripened  in  time  to  escape  the  mst. 

A  neighbor  who  has  been  experimenting  on  tho  effects  of  undenlraining  on  different 
crops,  planted  a  small  ^lat  of  potatoes  upon  a  drained  field,  from  which  he  dug  45  bush- 
els. In  an  undrained  held  of  tho  same  kind  of  soil,  he  measured  off  six  times  tho  same 
amount  of  ground,  planted  it  with  tho  same  kind  of  potatoes,  aud  gave  them  tho  samo 
cultivation,  from  which  ho  du^  52  bushels. 

The  f^rasd  crop  is" not  so  nmcli  increased  in  quautitjr  as  improved  in  quality,  the  hay 
being  uf  tho  very  best,  while  all  dancer  of  its  being  displaced  by  sedge  aud  other  semi- 
aquatic  grasses  is  destroyed.  Usually,  in  our  climate  and  soil,  clover  suffers  the  sec- 
ond season  quite  as  much  as  wheat  from  the  extreme  alternations  of  freezing  and 
thawing,  which  throws  the  roots  out  of  the  ground,  breaking  tho  small,  fibrous,  work- 
ing roots,  and  thus  killing  the  plants. 

In  an  article  on  tbe  progress  of  manufactures  in  tbe  State,  tbe  secre- 
tary states  tbat  tbree  of  tbe  principal  sewiug-macbines  now  in  use  are 
manufactured  in  Indiana,  viz :  Tho  Wheeler  &  Wilson,  the  Singer,  and 
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the  liowc  sewing-Diacliiuc.  The  buildings  of  the  Howe  rompanr. 
lociited  at  Terii,  Averc  destroyed  by  fire  in  1871,  ami  were  rebuilt  and  Is 
operation  in  jsixty  days.    This  company  employs  iivc  hundred  men. 

The  National  Swine-Breeders- Association  met  in  Indianapolis  out!:> 
20th  day  (^1*  N'oveniber.    Delegates  were  in  attendance  from  the  Sta:.- 
of  Ohio,  Indiana,  Illinois,  Iowa,  Missouri,  Kansas,  Pennsylvania,  a:; 
^'^'ew  York.    A  e.ommittee  appointed  at  the  May  meeting  cf  the  Su:.  I 
Swine-Breeders'  Association,  to  prepare  work  for  the  convention  andi-  ■ 
name  committees  to  determine  upon  the  history  and  characteristics. as-i 
to  prepare  a  scale  of  points  for  the  respective  breeds  of  swine,  and  upoa 
the  question  of  what  constitutes  thorough-breds,  named  committees  ol 
the  following  subjects  and  points :  1.  What  constitutes  thorongli-bM  | 
swine*?  2.  OnBerkshires;  3.  "Improved  Cheshires  or  Jefferson Coontr:' 
4.  Chester  Whites;  5.  Essex ;  G.  iNTea  poll  tan ;  7,  Magie  or  Poland-Chioa:  ^. 
Xew  Jersey  Eeds ;  1).  Suffolks  and  other  small  white  English  breeds; 
10.  Yorkshires  and  other  large  white  English  breeds ;  11.  Victorias. 

The  committees  made  elaborate  reports  on  the  various  subjects  rcfwwd 
to  them  for  consideration.  As  a  general  thing  the  reports  are  too  lengthy 
for  reproduction  in  this  volume,  and  we  can  find  room  only  for  thecoi 
elusion,  or  that  portion  wherein  the  characteristics  or  points  of  ead 
distin(5t  and  well-delined  breed  is  given.  The  committee,  after  statiE? 
that  the  Poland-China  breed  can  be  relied  upon  for  the  production  of  a 
progeny  of  like  qualities  and  character,  give  the  following  cbaracterir 
tics : 

Tlio  best  specimens  have  good  length,  short  legs,  broad  straight  backs,  dwp  siis 
Hanking  weU  down  on  the  legs,  vcrj'  broad,  full,  souaro  bams  and  Bbonlders,  dioqu! 
ears,  short  heads,  wide  between  the  eyes,  or  spottea  or  dark  color;  are  haidy.  vigowfc 
and  prolific,  and  when  fat  aro  perfect  models  all  over,  pre-eminently  combiniDg  &«• 
cclleucics  of  both  larsc  and  smaU  breeds. 


The  committee  on  the  Berkshire  breed  submit  the  following  character- 
istics  and  markings : 

Color  black,  with  white  on  feet,  face,  tip  of  tail,  and  an  occasional  splash  of  vhifew 
the  arm,  whilo  u  small  spot  of  white  on  some  other  part  of  the  body  does  not  vxgotc 
impurity  of  blood,  yet  it  is  to  be  discouraged  to  the  cud  that  uniformity  of  cdornuy 
bo  attained  by  breeders ;  white  upon  one  car,  or  a  bronzo  or  copper  spot  on  8QBM|>iit 
of  tho  body  argues  no  imimrity,  but  rather  a  re-appcai*ancc  of  original  colon.  MixW 
of  white  other  than  those  named  above  are  suspicious,  and  a  pig  so  marked  flhooU  it 
rejected. 

Face  short,  tine,  and  well  dished;  broad  between  tho  oycs.  Ears  ocnctally 
almost  erect,  but  sometimes  inclining  forward  with  advancing  age ;  small,  tmii,9(rfL 
and  showing  veins.  Jowl  full.  Neck  snort  and  thick.  Shoulders  short  fhunneckiomid- 
dhng,  deep  from  back  down.  Back  broad  and  stmightj  or  a  veryhttle  arched.  Bite-  _ 
long  ribs  well  sprung,  giving  rotundity  of  body ;  short  ribs  of  good  length,  rinns  ■ 
breadth  and  levclncss  of  loins.  Ilips,  good  length  from  point  of  nip  to  mmp.  aun 
thick,  round,  and  deep,  holding  their  thickness  well  back  and  <lown  to  the  hoou.  TiiL 
fmo  and  small,  set  on  high  up.  I^egs,  short  and  fine,  but  straight  and  very  sines' 
with  hoofs  erect,  legs  sot  wide  apart.  Size,  medium.  Lcncrth,  medinni :  extiemes  srf 
to  bo  avoided.  Bone,  lino  and  compact.  Oital,  vei^"^  light.  &air,  lino  and  soft;  no lui^ 
ties.  Skin,  pliable.  The  Berkshires  aro  hardy,  prolific  and  excellent  nurses;  tlicir  of*: 
is  of  a  superior  quality,  with  fat  and  lean  well  mixed. 

The  following  are  given  as  the  points  of  Neapolitan  swine : 

Head  sm.ill ;  front  head  bony  and  ilat ;  face  slightly  dishing ;  snont  rather  longiS'^ 
very  slender ;  ears  small,  thin,  standing  outward  and  forward  nearly  hoxisontiUy.tfJ 
((iiito  lively ;  jowls  very  full  but  not  large ;  neck  short,  broadband  hea>*y  abovel  vtil 
Miiall  dewlap;  trunk  long,  cylindrical,  well-ribbed  back;  back  flat,  and  ribs  «C 
arching  even  in  very  low  llesh  ;  belly  horizontal  on  lower  lino;  hind-K^uartershi^ 
than  fore,  but  not  very  much  so ;  legs  very  Jinc,  tho  bones  and  Joints  being  mnaDK 
than  those  of  any  other  breed:  hams  .ind  shoulders  well  developed  and nwaty;tiil 
line,  curled,  JIat  .at  extremity,  witli  hairs  on  each  side;  fjoneral  color  slaty  or  UiriA 
plum  color,  that  is,  dark  Idue,  with  a  (^ast  of  copjjcry  re<l;  akin  soft  and  fine,i!eix^ 
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too  from  Iiair,  \vliich,  when  ibuiid  iipou  llio  sides  of  tbohcad  iwidboliiiid  the  foro-legs, 
I  Mack  and  soft  and  rather  lon^ ;  llesh  to  the  feol  lino  and  elastic. 
Disqualifications. — 1.  Any  color  except    uniform  black,  slate   color,  plam  color  or 
oppcry  slate,  more  or  less  dark.    2.  A  coat  of  coarse  hair.    3.  Any  evidence  of  impu- 
ity  of  blood  or  a  cross.    4.  Any  deformity  or  malformation. 

The  followin<]^  are  tlio  characteristics  of  the  Suffolk  breed : 

Head  small,  very  short ;  cheeks  prominent  and  full;  face  dished;  snout  small  and 
ery  short ;  jowl  lino ;  ears  short,  small,  thin,  upright,  soft,  and  silky ;  neck  very  short 
nd  thick,  the  head  appearing;  almost  as  if  set  on  fit)ntof  shoulders;  noarckingof 
rest ;  chest  wide  and  deep — elbows  standing  out ;  brisket  wide,  but  not  deep ;  shoulders 
hick,  rather  upright,  rounding  outward  from  top  to  elbow ;  crops  wide  and  full.  Sides 
nd  flanks — long  ribs,  well  arched  out  from  back,  good  length  between.  Shoulders  and 
ams — flank  well  filled  out,  and  coming  well  down  at  ham ;  back  broad,  level  and 
traight  from  crest  to  tail ;  no  falling  off  or  down  at  tail ;  hams  wide  and  full  all 
he  way  down ;  legs  small  and  very  short,  standing  wide  apart,  in  sows  just  keening 
•elly  from  the  ground  ^  bone  fine ;  feet  small,  hoofs  rather  spreading ;  tail  small,  long 
nd  tapering ;  skin  thin,  of  a  pinkish  shade,  free  from  color ;  hair  fine  and  silky,  not 
oo  thick ;  color  of  hair  pale  yellowish  white,  perfectly  free  from  any  spots  or  other 
olor ;  size  small  to  medium. 

The  best  specimens  of  the  Essex  breed  may  be  known  by  the  foDowing 
cale  of  points : 

Color,  black ;  face,  short  and  dishing ;  ears,  smaU,  soft,  and  stand  erect  while  young, 
»ut  coming  down  somewhat  as  they  get  age;  carcass,  long,  broad,  straight,  ana  deep; 
lam,  heavy  and  well  let  down ;  bone,  fine ;  carcass,  when  fat,  composed  mostly  of  lord ; 
lair,  ordinarily  rather  thin.  The  fattening  qualities  are  very  superior ;  as  breeders 
hey  are  very  prolific,  and  are  fair  nurses. 

The  points  and  characteristics  of  a  few  other  breeds  are  given,  bnt 
hey  are  so  little  known  that  we  do  not  deem  it  necessary  to  quote 
orther  from  the  reports  of  the  various  committees. 

The  committee  to  whom  was  referred  a  resolution  to  determine  as  to 
^hat  characteristics  a  hog  should  possess  to  render  it  the  most  profita- 
ble to  the  raiser  and  consumer,  made  the  following  report : 

He  must  have  a  small,  short  head,  heavy  jowl,  and  thick,  short  neck;  ears  small, 
bin,  and  tolerably  erect,  not  objectionable  if  they  droop  slighty  forward ;  must  be 
traight  from  the  neck  back  to  liank ;  must  be  let  well  down  to  the  knees  in  brisket ; 
f  good  length  from  head  to  tail;  bi-oad  on  the  back;  ribbed  rather  barrel-shaped; 
mst  be  slightly  curved  or  arched  in  the  bock  from  shoulder  to  the  setting  on  of  tail ; 
Eiil,  small ;  long  in  the  ham  from  hock  to  letting  off  the  loins;  shoulder  not  too  large 
0  give  symmetry'  to  the  animal ;  ham  broad  and  fall ;  hair,  smooth  and  evenly  set 
n  ;  skin,  soft  and  elastic  to  the  touch ;  legs,  short,  smaU,  and  well  set  under ;  broad 
etween  the  legs;  good  depth  between  bottom  and  top  of  the  hog;  with  pleasant, 
uiet  disposition;  should  not  weigh  more  than  300  to  400  pounds,  gross,  at  twelve  to 
ightecn  months  old,  according  to  Keep ;  color  may  be  black  or  white,  or  a  mixtnre  of 
bo  two.  The  above-described  hog  will  measure  as  many  feet  from  the  top  of  the 
cad  to  setting  on  of  tail  as  he  does  around  the  lK>dy,  and  wiU  measure  as  many  inches 
round  the  leg  below  the  knee  as  he  does  feet  in  length  around  the  body;  depth  of 
to<ly  will  be  four-fifths  of  his  height. 

A  committee  appointed  to  determine  a  scale  of  points  reported  the 
bllowing,  aggregating  100 : 

1.  Back,  10;  2.  Long  ribs,  8;  3.  Short  ribs,  7;  4.  Shoulders,  8;  5.  Ham,  12;  6.  Length 
f  body,  G;  7.  Flank/G;  8.  Twist.  C;  9.  Snout,  4;  10.  Jowl,  3;  11.  Face,  3;  12.  Ear,  2; 
3.  Neck,  4;  14.  Belly,  4;  15.  Skin,  5;  16.  Hair,  3;  17.  Bone,  3;  18.  Legs,  3;  19.  Feet, 
!;  20.  Tail,  1. 

On  the  subject  of  thorough-bred  swine  the  committee  report  that 
mly  such  breeds  as  are  recognized  in  authentic  history  as  of  sufficiently 
emote  origin,  when  bred  in  a  dii:ect  line,  to  result  in  the  establishment 
)f  a  lixed  tyi>e,  capable  of  duplicating  themselves  with  uniformity, 
ihould  be  regarded  as  thorough-breds. 

On  the  classification  of  breeds  of  swine  at  county  and  State  fairs,  the 
jommittee  recommend  the  adoption  of  the  following  plan :    Glass  1, 
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Berksliiros.  (31ass  2,  Polaiul-China.  Class  o,  large  white  breeds,  t^ 
include (liestor  Whiter.,  Larpfo  Yorkshires,  Larg^c  Laiicasliire8,Chesliir?> 
or  JeiVersoii  County,  jitkI  other  similar  swiue.  Class  4-,  Bmall  \rbir? 
breeds,  to  inctlude  8ufl'olks,  Small  Yorkshires,  Small  Tjancasliii-es,  nn-! 
other  similar  swine.  Class  .">,  small  black  breeds;  E95»ex  and  Neii;w:: 
tans.    Cla.ss  0,  cross-breeds,  and  all  not  eligible  in  the  other  clasfijrs. 

In  accordance  witli  a  call  issued  the  prec<>ding  yeai',  a  national  tvis 
vention  oi'  sliort -horn-cattle  breeders  assembkHl  at  Indianapolis  on  lb'- 
fouith  Tuesday  vS  May,  1S7;5.  Tlie  convention  was  largely  attended 
delcfv^ites  h('nv^  ])resenL  ii*om  the  States  of  Wisconsin,  Missouri. 
]Michi^::an,  Massachusetts,  ]\Iaryland,  ]S"ew  York,  Ohio,  Kentnoky,  k 
diana,  and  Illinois. 

On  Ihe  Jirsl  day  of  (he  convention  Professor  Miles,  of  MichigaC' 
oilbred  the  following  i*esolution,  defining  the  various  grades  of  short 
horns : 

Viiro  bred,  luU  bred,  and  tliorongli-brcd,  ns  animals  of  a  distiuct  and  ^rell•4lefia^: 
bmod,  ^vitlu^lt  any  mlmixtnro  of  other  bloo<l. 

(Jross-brccd,  anunal.s  produced  by  breediu«^  together  distinct  breeds. 

(Jradt's,  as  11  lo  product  of  .a  cross  between  a  i)uro  breo$l  and  a  **  native." 

}iigh  gi-ailes,  an  animal  of  mixed  blood,  in  which  the  blood  of  a  pute  breed  lirgih 
l)redominatcR. 

These  definitions  were  laid  on  the  table  for  the  time  being,  bat  y 
afterward  taken  up,  wai*mly  discussed,  and  finally  jiosded  by  a  st 
uiajority. 

After  a  lengthy  discussion  on  the  subject  of  over-feeding,  the  fc 
ing  resolution  was  adopted,  as  embodying  the  views  of  a  nu^ority  oi  o 
convention : 

EtRolved,  Tliat'in  the  catimation  of  this  convention  it  is  not  only  necessary  in  m 
ccssfully  brooding  short-hom  cattle  that  wo  should  secure  animals  of  Aue 
pedigree,  <K:e.,  but  that  they  should  bo  well  fed  and  cared  for;  at  the  same  tikw.- 
look  upon  the  practice  of  kcepinfr  up  cattle  without  exeroisingi  and  feeding  totbi 
utmost  capacity,  ibr  the  pni-poso  of  show  and  sale,  as  ii^urions  to  their  heal|h  and* 
fulness  as  breedoi-s. 

A  permanent  organization  was  effected  by  the  adoption  of  a  coi     i 
tion  and  by-laws,  the  election  of  permanent  ofBcers,  a  board  of  dir 
&c.    Dr.  A.  C.  Stevenson,  of  Greencastle,  Indiana^  was  elected  as  pe 
manent  president. 

The  following  recommendations  for  the  better  management  of 
American  Herd  Book  were  offered  in  the  shape  of  reaolations,  and 
considerable  discussion  were  adopted : 

licsolred,  'fliat  the  name  and  address  of  both  breeder  and  owner  shall  be  givv 
togelhiM-  with  the  date  of  birth  and  color  of  the  animal. 

JiesoU'Vilf  That  tho  ancestry  of  animals  should  be  traced  on  both  sides  to  in 
animals,  or  those  heretofore  I'ecDvded   in  the  American  Herd   Book  with  «.^ 
l»edijj:n'es.  brlbro  they  can  bo  entitled  to  registry. 

JitmJvid,  Tiiat  iamily  lumies  should  belong  to  the  breeder  first  claiming  tl 
in  some  agricultural  paper  of  thoi  United  States  or  Canada,  or  in  previous  v«/ 
the  Hord  r.ook. 

Jifsolmh  That  f be  ])erson  nmlaT  whose  direction  the  animals  are  coupled  shiH  ^ 
rt'co-xnized  as  the  breeder  of  tho  produce. 

A  resolution  recommending  the  establishment  of  an  efficient  pro 
ship  of  veterinary  practice  in  each  a^icultural  college,  and  that 
professorship  receive  a  libeiral  endowment  from  the  college  fui      m 
also  adopted. 

The  (H)nvcntion  adjourned  to  meet  in  Cincinnati,  Ohio,  on  the  1 
Wednesday  in  December,  lSi74. 
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riie  annual  i^eport  of  tlie  secretary  of  the  Illinois  State  board  of  agri- 
Iturc  for  the  year  1871  contains,  in  addition  to  the  business  transactiohs 
the  board,  detailed  reports  from  important  committees,  ei^says  on 
Che  preparation  and  management  of  a  fruit  farm  in  Illinois,'^  "  Culti- 
tion  and  i>reparation  of  vegetable  and  garden  seeds,''  "Cultivation  of 
,x  and  manufacture  therefrom,"  "^Manufactures  in  Xllinois,"  "Planting 
d  cultivation  of  forest  trees,''  "  Principles  and  plans  of  landscape 
.rdening,''  **  On  the  manufacture  of  soap,"  &c. ;  reports  from  a  large 
imber  of  county  organizations:  an  act  relating  to  the  organization  of  a 
partment  of  agriculture  and  defining  the  duties  of  the  officers  of  the 
ate  board;  proceedings  of  the  Illinois  State  Swine  Breeders'  Associa- 
m  and  debates  on  the  subject  of  swine  breeding  and  swine  rearing. 
In  accordance  with  the  provisions  of  an  act  passed  by  the  legislature 
id  approved  April  15, 1871,  creating  a  department  of  agriculture,  the 
i  society  was  soon  thereafter  disbanded  and  its  records  transferred  to 
e  keeping  of  the  new  State  board  created  by  said  act.  The  old  society 
d  much  toward  the  advancement  of  the  agricultural  and  other  produc- 
re  interests  of  the  State,  and  in  every  way  deserves  the  handsome 
ibute  paid  it  by  the  new  secretary.  A  condensed  history  of  the  society 
^ven,  with  a  brief  synopsis  of  its  more  important  business  transae- 
ms,  commencing  with  the  first  meeting  held  in  May,  1853,  and  closing 
th  the  last  one  held  in  the  same  city  on  the  3d  day  of  January,  1871. 
K>ords  were  in  possession  of  the  society  showing  its  existence  as  far 
ck  as  1819,  when  the  State  was  hardly  one  year  old. 
Mr.  James  H,  McConnell,  of  Sangamon  County,  has,  for  two  or  three 
ars  past,  been  making  experiments  with  Indian  mallow,  (Abutilon 
vacoma'j)  better  known  among  the  farmers  of  the  Western  States  as 
stamp  weed,"  "  velvet  leaf,"  "  butter  print,"  "  button  weed,"  &c.  It 
indigenous  to  many  of  the  Northern  and  Western  States,  and  in  some 
Milities  is  a  great  pest  to  farmers.  Mr.  McConnell  has  succeeded  in 
staining  from  the  plant  a  surprising  quantity  of  strong  fiber,  which 
>pears  to  be  suitable  for  all  those  purposes  for  which  hemp  is  now 
most  exclusively  used.    Experiments  in  the  manufacture  of  paper  from 

0  fiber  have  proven  highly  satisfkctory,  and  it  is  thought  it  can  also 

1  made  to  take  the  pliMie  of  jute  in  the  manufacture  of  many  articles 
which  the  fiber  of  that  i)lant  is  now  exclusively  used,  Eopes  manu- 
etured  from  this  fiber  were  exhibited  at  the  State  fair  for  this  year, 
id  attracted  much  attention.  A  committee  was  appointed  to  examine 
w  and  manufactiux?d  specimens  of  the  fiber,  and  elicit  from  Mr. 
cConnell  all  facts  relating  to  its  value  as  a  fiber  plant,  cost  of  cultiva- 
>n,  and  its  value  per  acre.  From  the  report  of  this  committee  we  make 
e  following  extract : 

Wo  are  informetl  by  Mr.  McConnell  that  it  wiH,  with  the  same  gronnd,  care,  &c. 
^ld  from  50  to  100  per  cent,  more  than  hemp ;  that  the  gronnd  should  be  plowed 
eply  in  the  fall  and  lightly  in  the  spring,  and  seed  sown  at  the  rate  of  from  12  to  IG 
arts  to  the  acre,  in  the  spring,  in  good  corn-planting  time,  in  the  same  manner  as 
mp  :  that  a  swath  3  feet  wide  can  be  cut  with  a  common  reaper,  or  a  wider  swath 
th  McCorroick's  hemp-reaper ;  that  it  should  be  shocked  the  same  as  hemp,  in  the  field, 
1  cured,  and  the  first  crop  water-rotted  the  same  as  hemp ;  after  this  a  second  voluu- 
3r  crop  will  spring  up  the  last  of  July,  which  may  bo  cut  and  dew-rottetl  in  October, 
le  plants  will  grow  from  9  to  14  feet  high.  The  seeds  are  separated  the  same  as  hemp. 
10  cost  of  rutting,  per  acre,  is  reported  to  l)e  75  cents;  the  cjst  of  water-rotting,  $10 ; 
9t  of  dew-rotting,  $5 ;  cost  of  hand-clcaniug  §12.  The  cost  of  cleaning  with  machinery 
less  than  half  that  amount,  while  the  cost  ©^  ^  W^^  machine  need  not  exceed  $100 
Philadelphia.  This  would  biing  the  aot\isil  cost  of  the  fibeii  beeide  rent  of  la&d,  at 
)m  $19  to  $31  per  ton. 
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'I'ho  ^Mcosis.  Miroimcll  me  olloriii;;  to  contract  for  llu»  iWwr  :iL  JjlOU  per  ti-u,  h'/  -! 
llioy  (laii  ;4ol  (»i'  water-rotted,  of  ^ixxl  quality,  anil  .*r5  per  ton  of  Uuw-rotit'il.  r.i-; 
liciiip  of  tlio  .^anie  <iuality  is  worth  fi-om  i^ilM  to  J:r40t>,  Avhicb  leavtw  themu  \Ki\:i<'i 
from  100  to  300  per  cent,  on  their  ]iatent.  The  crop  is  Haicl  not  to  exhaust  the  lainl: 
the  refuse  is  restored  to  it.  The  fahrics  exhibited  "were  certainly  of  very  fine  qin-itj 
and  strength,  hoth  in  the  liber  and  the  cordage.  It  receives  all  sorts  of  colors,  and^ 
tains  them,  it  is  said,  nearly  as  well  as  wool.  It  is,  therefore,  of  gte&t  value  as  a  wr- 
for  carpets,  rugs,  and  cloths  requiring  color.  It  loses  50  per  cent,  less  than  hemp,  sz^', 
is  of  a  texture  and  appearance  equal  to  the  best  Russian  hemp,  and  about  the  sjs' 
strength  as  Manila  in  cordage. 

Mr.  James  H.  McConiiel],  >vbo  lias  paid  mucb  attention  to  the  cnltira- 
lion  of  fiber  plants,  contributes  a  valuable  paper  on  the  cultivation  ot 
flax.  He  says  this  plant  will  do  well  on  a  variety  of  soils,  but  can  only 
be  brought  to  its  fullest  peifection  in  a  rich,  deep,  and  moderately  mok 
soil,  containing  in  its  composition  much  vegetable  matter.  Good  corn- 
lands  will  generally  grow  a  profitable  crop  of  flax.  The  land  shoiddbe 
deeply  Allowed  and  harrowed,  and  rolled  until  a  very  fine  tilth  Ia  reached 
Plowing  should  take  place  as  early  in  the  spring  as  the  complete  depart- 
ure of  frosts  will  permit,  and  the  seed  should  be  sown  immediatdj 
after.  The  seed  should  bo  harrowed  in  well.  In  order  to  secure  an 
evenness  of  vegetation  it  is  advisable  to  go  over  the  land  again  with  a 
light  roller.  The  quantity  of  seed  sown  should  depend  upon  the  olgect 
desired.  If  for  fiber,  about  two  bushels  of  seed,  evenly  sown,  will  be 
required  to  the  acre ;  but  if  seed  alone  are  desired,  about  one-huf  bnshd 
to  the  acre  will  be  found  sufficient.  Care  should  be  taken  to  sdectgood 
seed,  as  the  success  of  the  crop  will  materially  depend  upon  this  poinL 
Proper  seed  for  cultivation  are  bright,  smooth,  and  very  slippeiy,  and 
plump  and  sufiiciently  heavy  to  sink  in  water.  The  interior  of  the  seed, 
when  broken  open,  should  iirescnt  a  yellow-greenish  appearance,  and 
taste  sweet  and  oily. 

As  to  the  time  of  cutting  and  the  proper  mode  of  preparing  the  plant 
lor  fiber,  Mr.  McConnell  says : 

If  the  finest  fiher  is  desired,  the  crop  should  be  harvested  as  soon  as  tho  Hoc- 
soms  have  fallen  off.  The  plants  shonld  be  bonnd  in  small  bundles,  and  immedistdy 
submitted  to  the  water-rotting  process.  If  you  contemplate  dew-rotting  the  plant& 
allow  them  to  stand  imtil  nearly  ripe.  As  soon  as  tlioy  ore  cut  down,  bind  tbe 
]>lants  in  small  bundleSi  and  place  them  in  shocks  of  couvenient  size,  to  cure.  VklnA 
Hutiiciently  cured,  stack  them  well,  and  allow  them  to  remain  until  the  season  for  dew- 
rotting  arrives,  which  is  about  the  middle  of  October.  If  seed  are  deslTed,  allow  tht 
ci-op  to  stand  until  ripe,  and  then  treat  it  substantially  in  the  some  manner  as  odti. 
Ten  bushels  of  seed  an(l  GOO  pounds  of  fiber  are  good  averase  crops ;  but  firequentlT 
as  many  ns  20  bushels  of  seed  arc  grown  per  aero  on  tho  fertifo  lands  of  lUinois. 

Alluding  to  the  profits  of  fiax  culture,  Mr.  McGonnell  states  that  tbe 
farmers  of  Champaign  County  last  season  sold  their  flax-straw  at  a 
price  which  paid  all  exi>enses  of  raising  the  crop,  and  had  left  for  profit 
from  10  to  15  bushels  of  seed  per  acre,  which  they  sold  at  82.50  per 
bushel. 

In  the  course  of  an  article  on  manufactures  in  Illinois,  Mr.  James  W. 
Dwyer  alludes  as  follows  to  recent  efforts  in  the  manu&cture  of  beet- 
root sugar : 

Notwithstanding  much  had  been  said  and  written  upon  this  subject  in  this  country,  it 
npponrs  that  no  regular  or  systematic  etfort  to  manufacture  sn^r  from  the  beet  liad 
<'ver  been  attempted  in  the  United  States  until  the  purchase  oF  S,500  acres  of  land  in 
Livingston  County  in  this  State,  and  tho  erection  of  the  sn^ar-bcet  factory  at  Chats- 
worth  by  the  Messrs.  Cheneith  Brothers.  Not  having  sulllcient  capital  to  fnlly  ciny 
out  their  designs,  they  formed  a.joint-stock  company,  the  stock  being  mostly  taken  bj 
parties  in  Springfield,  who  embarked  in  this  novel  undertaking  more  from  motiveBof 
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ractur«M>it>iij;ar  in  llicllniled  Slatrs,  the  uiidei-takiug,  after  nuiuy  yt 'arMol'cx])cniiJciits, 
(liHuppointmeuts,  mid  diftlcnlties  at  Chatswortli,  was  Ibrevrr  al)andt>ucd,  aud  tbo  uia- 
thincry  aud  apparatus  niovi'd  to  Freeport,  wheio  Buiui,  Ibosenstcil  cV,  Co.  are  erectin«; 
aDotber  iactory,  and  in  whicb,  it*  they  are  successful  in  solving  tbo  problems  of,  first, 
securing  a  crop  of  beets  growu  by  tbo  farmers  aud  purchased  by  the  ton,  and,  secondly, 
of  getting  7  per  cent,  of  sugar  of  a  first-class  quality  from  those  beets,  tbo  sugar-beet 
manufacture  may  bo  looked  on  as  having  got  a  permanent  foot-bold  in  the  State. 

A  general  impression  seems  to  prevail  tbat  sugar  cannot  be  made  from  beets  growu 
in  Illinois.    This  is  a  mistake. 

The  sugar  made  from  the  last  crop  of  beets  wos  sold  in  the  Chicago  market,  and 
Tvas  of  as  good  a  quality  and  brought  the  same  price  as  the  same  brands  of  refined 
cane  sugar  ;  and  the  beet«  grown  at  Freeport  this  past  year  were  pronounced,  by  ex- 
perts, as  fully  equal  to  the  beets  grown  in  any  part  of  Europe  in  tbo  percentage  of  the 
sugar  which  they  gave  on  strict  chemical  analysis.  The  sources  of  faUure  arose  fix>m 
other  causes,  among  whicb  was  the  want,  from  first  to  last,  of  a  full  Aipply  of  water. 
Coal  had  also  to  bo  transported  a  lon^  distance  at  great  cost,  tbo  supply  failing  at 
the  most  critical  time^  ;  the  need  of  irrigation  in  the  hot  summer  season,  and  the 
drowning  of  the  plants  in  wet  seasons;  the  costly  and  troublesome  eftbrt  to  grow,  every 
season,  several  hundred  acres  of  beets,  instead  of  purchasing  them  from  the  farmers, 
by  the  ton.  And  the  ^eatest  difficulty  was  in  securing,  at  any  rate  of  compensation, 
skilled  employes,  practically  acquainted  with  the  mechanical  wants  of  the  concern,  or 
possessing  the  requisite  skill  and  practical  information  demanded  for  the  conversion 
of  the  juice  of  the  beet  into  first-class  merchantable  sugar. 

Next  to  the  manufacture  of  iron,  there  is  no  other  undertaking,  combining  field  cul- 
ture, stock-feeding,  and  a  highly  valuable  manufactured  and  profitable  article,  which 
can  be  embarked  in  by  our  people,  and  whicb  holds  out  such  brilliant  prospects  of 
success,  as  tbat  of  converting  the  juice  of  the  beet  into  sugar.  That  it  can  be  done  in 
this  State,  and  done  witb  large  profit  to  the  farmer  and  the  manufacturer,  does  not 
admit  of  a  doubt  in  the  minds  of  those  who  have  made  themselves  familiar  witb  its 
history  and  cultivation  in  Europe^  and  of  its  failure  In  this  State.  In  Europe  the  av- 
erage yield  of  the  roots,  in  the  district  where  it  is  cultivated  for  sugar,  is  from  15  to 
20  tons  to  the  acre.  The  yield  of  first-class  sugar  is  7  per  cent.,  or  2S0  pounds  to  the 
EMsre,  of  20  tons  of  roots.  Allowing  that  our  crops  m  Illinois  yield  only  10  tons  of 
beets  to  the  acre,  this  would  give,  at  7  per  cent,  of  a  yield,  140  pounds  to  the  ton, 
whicb  would  net  in  market,  at  present,  at  15  cents  the  pound,  $21  to  the  ton,  or  $210 
to  the  acre  ;  and  as  a  factory  would  work  up  50  tons  of  roots  eacb  day,  the  value  of 
hhe  daily  work  would  be  $1,050.  At  tbese  figures  the  factory  could  very  readily  pay 
a  tou,  which  would  leave  a  balance  in  favor  of  the  factory  of  $^00  on  eacb  day's 
>York  of  50  tons  ;  or,  at  $10  the  ton,  it  would  leave  a  daily  balance  of  $550,  or  a  mar- 
gin sufficient  to  cover  all  the  expenses  of  manufacturing  sucb  as  the  manufacture  of 
on  other  commodity  can  exhibit. 

After  contrasting  the  difference  in  the  profits  of  sugar-beets  at  from 
875  to  $100  per  acre,  and  corn  at  30  cents  i)er  bushel,  or  $9  per  acre, 
Mi.  Dwyer  closes  his  reference  to  this  promising  new  industry  as  fol- 
lows: 

Tho  present  efibrt  to  establish  this  interest  at  Freeport  should  be  regarded  as  highly 
prais€lwortby,  but  it  must  be  confessed  that  a  failure  would  be  almost  fatal,  for  the 
next  twenty-five  years,  to  the  sugar-beet  business  in  this  State,  and  for  this  reason 
Dtber  expeiiment^  should  be  tried,  and  that  extensively,  in  different  parts  of  the  State, 
i)o  as  to  make  a  test  of  the  soil,  climate,  yield  per  acre,  and  percentage  of  sugar. 
Were  the  State  of  lUinois  part  of  the  dominions  of  the  King  of  Prussia,  there  is  not  a 
3ounty  in  the  Stato  but  would  ha^e  been  tested  as  to  capability  for  producing  sugar 
from  the  beet ;  and  long  ere  the  present  day  the  smoke  ascending  from  the  chimneys 
[)f  hundreds  oi  sugar-beet  factories  would  be  visible  all  over  the  State,  retaining  more 
wealth,  now  expended  by  us  for  foreign  sugars  and  establishing  an  outside  trade,  than 
my  other  agricultural  interest  can  ever  hope  to  do,  because  of  the  ability  of  sugar, 
trom  its  great  compactness,  to  submit  to  a  rate  of  freights  that  would  be  impracticable 
vv'itb  our  grains,  meats,  and  other  bulky  products. 

There  has  been  some  objection  to  the  European  larch,  and  its  cultiva- 
tion in  artificial  forests  has  been  discouraged,  but  it  is  highly  com- 
mended for  various  reasons  in  a  paper  contributed  by  Mr,  H.  J.  Dunlap. 
This  gentleman  says : 

No  tree  excels  the  European  larch  in  rapidity  of  growth,  strength,  and  durability.  I 
need  not  recount  the  many  other  uses  to  which  this  wood  is  adapted,  but  wiU  consider 
it  merely  as  a  wind-break,  for  vineyard  stakes,  posts,  and  ties.  As  a  grower,  the  tree 
is  upright,  symmetrical,  aud  strong.    Two-year  old  plants  I  consider  best  for  planting. 
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At.  that  age  they  average  1  foot  iu  liciglit,  and  at  six  years  from  plantiog  ^ill  be  from 
r^  to  10  feet  lii'i'li,  and  3  to  4  iuclics  in  diamotor;  provided|  always,  that  the  same  cul- 
ture is  given  iJiem  that  is  given  to  corn.  At  this  age  the  trecfl  may  be  tbiniiod  to4 
feet  apart.  They  do  not  re<iuir(*.  further  cultivation,  their  dense  crovrth  so  bhadiivi;  th- 
ground  that  W(^e*ds  cannot  grow.  At  ten  or  twelve  years  from  plauting.a  majoritj'.^' 
these  trees  will  make  gixnl  fcncc-x)ost.s,  moro  dnrable  than  any  other  wood. 

Mr.  1) mil jip  regards  the  osage  orange  a«  next  in  valae  to  thelawli. 
both  as  to  rapidity  of  growth  and  durability,  when  properly  CQltival<fl 
and  grown  to  snlticient  size.  When  grown  for  stakes,  posts,  and  tiof. 
the  troos  should  be  planted  about  20  inches  apart  in  the  row,  and  tbe 
rows  I  foot  apart.  An  annual  pnining  must  bo  given  to  induce  the 
trees  to  run  up,  and  prevent  the  wasting  of  its  strcngtli  in  side  branches. 
At  six  years  these  trees  will  make  vineyard-stakes,  handspikes,  ^c. 
and  sliould  be  thinned  out  one-half.  When  given  sufficient  room  tin- 
tree  grows  very  fast,  and  but  a  few  years  will  be  required  for  it  to  grow 
large  enough  for  posts.  The  wood,  when  seasoned,  is  very  tongb,aihi 
auswors  admirably  for  mallets,  buts,  hubs,  wagon-axles,  &c.  Noinivets 
prey  upon  the  young  plants,  and  it  makes  a  largo  and  very  fine  oni- 
mental  tree.  lie  regards  the  yellow  locust  as  objectionable,  because  of 
the  depredations  of  the  borer,  whicli  has  destroyed  most  of  tkeyorag 
forests  of  the  State. 

Mr.  Dunlap  gives  the  following  directions  for  planting  nat-b 
trees : 

Tho  Boed  of  all  nut-1)(>aring  trees  should  he  planted  in  antuniD,  ia  gpooxid  well  p- 
paivd  ^vith  the  plow  nud  harrow,  l^irrow  out  the  ground  witn  a  small  plow, mi 
Kiniilar  nianiKH*  ti^  for  potatooH.  Drop  the  nnts  at  fmitable  diatances  apart,  ay  1  or- 
iect,  for  t]io80  treoA  must  roiuaiu  whore  the  aeed  iR  planted,  as  none  of  them  tiut- 
l)Iant  readily.  Acorns,  hickory,  and  chestnuts  shonld  he  planted  aasoon  as  they  AH; 
a  fiiw  days'  dryhig  Injures  their  germinating  4]ualitie8 :  cover  S  inohea  deep.  Mid  mH 
tho  rows' with  Htraw.  Walnuts,  1>oth  white  and  hlaok.  may  be  oovered  3  uichei|ttd 
should  also  )>o  mulched.  These  trees  all  require  dry  soil ;  it  ia  naeleaa  to  plant  oavrt 
land.  Tho  young  plants  shouhl  he  kept  fi'eo  of  weeds  for  two  or  three  yean;  ifitf 
that  they  can  take  care  of  themselves. 

!!\rr.  James  W.  Dwyer  contributes  an  article  on  tlie  manu&ctore  of 
8oa]>.  Ue  gives  the  following  process  for  the  mannfEUStnre  of  bard 
soaps : 

After  the  raw  soda  or  barilla  is  ground  or  pounded,  it  is  placed  in  a  vat  in  altenate 
layers  with  unslacke<l  lime,  tho  bottom  layer  being  lime.     Water  is  allowed  to  iiifi^ 
Iriite  lliroii^h  those  layers,  and  tho  lye  is  sccnred  as  it  trickles  through  a  hole  in  the 
bottom  uf  the  vat.    The  lime  absorbs  the  carbonic  acid  of  the  soda,  making  thel^ 
caustic  or  lit  for  the  soap-kettle ;  and  the  quantity  of  lime  implied  moat  be  in  propo^ 
tion  to  tho  quantity  of  carbonic  acid  iu  the  soda.        *        ^        «    2*0  every  SO  pon 
of  tallow  add  one  gallon  of  weak  lye,  and  boil  until  the  lye  is  sp^t.    The  mass  n»» 
tlK'U  cool  for  one  liour,  the  spent  lye  drawn  off,  and  another  gaUon  of  strong  lye  sddfd: 
the  mixture  a<;ain  boiled  until  tho  second  dose  of  lye  is  spent;  and  the  same  pnoe* 
ninst  bo  repeated  for  several  days,  until  the  mixture,  if  properly  managed,  is  oonTotcd 
into  white  tallow  soai>,  wliicli  Kliould  be  allowed  to  cool  gradually  and  settle,  when  it 
is  poured  into  molds,  and  when  solid  it  is  cut  into  the  bars  which  are  foni^  in  oar 
niiirkets.    Twenty  x)ounds  of  tallow  ought  to  make  30  pounds  of  fint-^ni^ty  I1 
soap,  allowiut;  three  pounds  of  soda-ash  for  ever^  20  pounds  of  tallow.    The  bil 
of  the  weif^ht  is  made  up  by  the  largo  quantity  of  wat«:  which  enters  into  oomhinki 
witli  the  grease  and  alkali  in  the  course  of  saponification. 

When  yellow  or  resin  soap  is  required,  the  liard  soap  has  to  be  made  in  tho  onial 
i!i:nnior,  and  at  the  last  charge  of  lye,  or  when  the  soapy  mass  ceases  to  absorb  nj 
more  lye,  one-third  the  weight  of  jwunded  resin  is  introfinced,  the  miztnve  ooostastU 
stirreiK  and  the  boil  kept  up  vigorously  until  the  resin  has  become  inoofporated  vitk 
1  he  soa]).  The  whole  niuKt  stand  until  it  settles,  and  tho  soap  then  dipped  oat.  Befiii 
soaj),  wlieii  well  mad(;,  should  be  a  line,  bright  color. 

The  writer  tbeu  gives  the  following  directioiiB  for  making  soft  or 
potash  soaj> : 

The  principal  difference  between  hai*d  and  soft  soaps  is,  fhat  fhtee  parts  of  fU 
afford,  m  general,  fully  Hvo  parts  of  hard  soda-soap;  but  three  parts  of  fktor  oU  vill 
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ifToitl  Rix.  or  sovon  parts  of  i)otasli-soap  of  a  moderate  consistence.  From  its  cheap- 
ness, streny^lK  anil  superior  solability,  ]>otash-soap  is  preferred  for  many  purposes,  par- 
ticnlarly  for  tlio  scouring  of  woolens. 

Tbe  1  yea  prepared  for  making  soft  soaps  shonld  be  made  very  strong,  and  of  two  den- 
Bities,  ;is  the  process  of  making  pot-ash  or  soft  soap  differs  materially  from  that  of 
making  soda  or  hartl  soap.  A  portion  of  the  oil  or  fat  being  placed  in  the  boiling-pan 
and  heated  to  near  the  boiling-point  of  water,  a  certain  portion  of  the  weaker  lye  is 
introduced  and  the  fire  kept  up  so  as  to  bring  the  mixture  to  the  boiling-point ;  then 
some  more  oil  and  lyti  are  introduced  alternately,  until  the  pan  is  filled.  The  boiling 
is  continued  gently,  strong  lye  being  added  imtil  the  saponification  is  complete.  The 
fire  should  then  be  removed,  and  some  good  soap,  previously  made,  added  while  cool- 
ing down,  to  prevent  .iny  change  by  evaporation.  One  pound  of  oil  requires  about 
one-third  of  a  pound  of  American  potash,  and  will  make  one  and  three-quarters  to  two 

Emnds  of  well-boiled  soap,  containing  about  40  per  cent,  of  water.    Sixty  pounds  of 
rd  will  make  100  nounds  of  first-class  soft-soap  by  using  one  and  a  half  cans  of  con- 
centrated lye,  which  is  made  from  salt^  and  is  really  a  soda-lye. 

The  first  annual  meeting  of  the  State  swine  breeders'  association  met 
in  Springfield  on  the  3d  day  of  January,  1870,  and  held  a  two  days'  ses- 
sion. The  meeting  was  well  attended,  and  a  lively  interest  seemed  to 
be  taken  in  the  discussion  of  all  subjects  relating  to  swine-breeding  and 
])ork-raising.  A  committee  on  statistics  was  appointed  to  collect  such 
information  as  might  be  thought  useful  in.the  advancement  of  the  inter- 
ests and  the  protection  of  the  breeders  of  swine  and  pork-raisers  of  the 
State.  ISlueh  general  information  was  obtained  by  those  present  from 
public  and  private  discussions  upon  the  subject  of  feeding,  breeding, 
erection  of  proper  buildings,  and  the  management  of  hogs.  The  follow- 
ing is  a  synopsis  of  the  general  points  discussed : 

1st.  It  was  the  univer^  opinion  that  during  tbe  season  of  low  prices, 
a  greater  exertion  should  be  put  forth  to  improve  the  quality  of  stock,  as 
the  very  best  means  through  whick  to  realize  a  profit.  For  illustration : 
Take  pork  at  $5  per  hundred- weight,  as  the  standard.  If  the  price  shall 
depreciate  10  or  20  per  cent,  annually  from  t^is,  should  we  improve  the 
quality  of  animals  10  or  20  per  cent.,  we  still  receive  $5  jier  hundred- 
weight for  the  product ;  but  if  the  price  should  advance  in  the  same  pro- 
portion, it  would  give  a  much  larger  profit. 

2d.  It  was  the  general  conviction  that  the  breeding  of  all  tbe  various 
breeds  of  swine  having  distinction  should  be  encouraged,  as  deteriora- 
tion would  most  likely  follow  if  confined  to  but  one  or  two  of  the  most 
popular. 

3d.  The  best  mode  of  treating  sows  after  farrowing  was  believed  to  be 
to  give  them  food  that  would  create  a  supply  of  milk  for  the  young.  Im- 
mediately after  farrowing  but  little  food  should  be  given,  except  some 
simple  drink,  and  for  several  days  thereafter  judgment  should  be  used 
in  feeding,  giving  food  in  moderate  quantities  until  the  pigs  are  a  week 
old,  when  a  more  liberal  amount  may  be  given.  Young  pigs  ilhould  be 
taught  to  eat  as  soon  as  possible. 

4th.  Young  pigs,  after  weaning,  should  have  the  best  care,  and  the 
best  food  should  be  given  them.  Milk,  sweet  or  sour,  with  a  little  meal, 
or  oats  and  ^on\  ground  together,  will  be  found  excellent,  if  properiy 
fed,  and  the  young  pigs  allowed  plenty  of  exercise. 

5th.  It  was  believed  that  more  profit  could  be  realized  by  turning  pigs 
into  market  at  the  age  of  from  nine  to  fourteen  months,  than  at  any 
other  age. 

Gth.  The  plan  of  feeding  best  calculated  to  realize  the  greatest  profit 
would  depend  upon  circumstances.  First,  the  price  of  grain;  second, 
the  exi)ense  of  grinding ;  third,  the  cost  of  feed.  If  the  two  latter  re- 
quirements can  be  cheaply  done,  it  may  be  made  a  source  of  profit  If 
too  expensive,  shelled  and  soaked  com  will  pay  much  better  than  to  feed 
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<orii  in  tlie  i-ar.    Giouud  and  cooked  teed  will  make  moR*  iwrktuiiL-: 
amount  olcoin  consumed  than  it*  fed  in  its  raw  st4itc,  or  iu  the  car. 

7tli.  LTpon  the  subject  of  disease  among  hogs,  and  its  cure, bnt  link 
interest  was  manifested,  although  reports  came  in  of  the  prevaleucc« 
disease  and  destruction  of  many  hogs  during  the  year. 

IOWA. 

The  report  of  the  secretary  of  the  Iowa  State  Agrieultuitil  Society  for 
the  year  1871  contains  a  vast  amount  of  statistical  informatioD,  show 
ing  the  progress  of  agricultural  and  other  i>roductIve  industries  of  the 
State,  the  business  transactions  of  the  society,  the  list  of  premiuiLS 
ed  and  awarded  at  the  State  fair  for  this  year,  rei>orts  from  varions( 
mittees  and  special  experimonter.s,  besides  essays  on  dairying,  fen 
in  Iowa,  feeding  hogs,  on  farm  stock,  draining,  cheese- making,  &t 
There  are  also  appended  to  the  report  the  proceedings  of  the  second  an 
nual  meeting  of  the  Iowa  Bee-keepers' Association,  and  the  i)roceediogs 
of  the  Eastern  Iowa  Horticultural  Society. 

The  report  shows,  first,  an  increase  of  the  average  of  the  cereaL!,iutb 
improved  quality  and  increased  quantity  of  corn,  wheat,  oats,  and  bar- 
ley ;  second,  marked  improvement  iu  farm  stock,  and  a  perceptibiT 
growing  attention  to  sheep ;  third,  greater  success  and  faith  in  the  cul- 
ture of  sorghum ;  fourth,  a  gratifying  tendency  to  a  more  varied  sys- 
tem of  husbandry ;  fifth,  more  systematic  ntilization  of  fertilizers;  sixtb, 
an  improvement  in  the  varieties,  and  the  best  croj)  of  tame  grasses  har- 
vested for  several  years ;  and,  seventh,  a  marked  degree  of  advance- 
ment in  all  the  departments  of  taste  and  refinement,  exhibited  in  froits, 
flowers,  and  the  ornamentation  of  farms  and  homes. 

The  corn  crop  for  this  year  was  enormous.  Estimating  the  area  col- 
tivated  at  2,500,000  acres,  or  nearly  one-fourth  of  all  the  land  in  culti- 
vation in  the  State,  and  the  yield  at  40  bushels  per  acre,  and  the  entire 
product  will  be  100,000,000  bushels.  This  increase  in  the  prodactionof 
com  brought  with  it  a  proportionate  increase  in  hogs,  cattie,  and  otlier 
farm  stock,  the  greatest  increase,  however,  being  observable  in  the  in- 
creased number  and  quality  of  hogs. 

There  has  also  been  a  large  increase  in  the  number  of  sheep  reared 
and  pounds  of  wool  produced.    Taking  the  retoms  of  the  last  census 
as  a  basis,  the  secretary  estimates  the  number  of  sheep  within  llie  State 
at  one  and  a  half  millions,  and  the  shipments  of  wool  at  nearly  or  quite 
5,000,000  of  ])ounds.    The  shipments  from  ascertained  sources  reached 
j,074,G7d  pounds.    As  in  many  other  States,  dogs  continue  their  depre- 
dations, and  many  valuable  flocks  are  continuaUy  being  decimated  by 
heir  nocturnal  visits.    In  1854  the  number  of  dogs  within  the  State 
^  as  given  at  8C,0G0 ;  in  1860  the  number  had  increased  to  125,207,  and 
•I  18G8  to  147,023.    The  number  has  greatly  inereased  since  and  is  now 
-stimated  at  170,250.    Laws  passed  with  a  view  to  their  extermination, 

'•  the  imposition  of  a  heavy  tax,  remain  unexecuted. 
p^roQffiug  interest  is  manifested  in  the  cultivation  of  sorghnm. 

1..  iir  counties  report  a  crop  averaging  from  100  to  300  gallons  per 

•ci        '  »ie  yieUl  of  syrup  from  the  crop  of  1870  wa^  2,979,480  gallons, 

lu  of  sugar  10,500  i)ounds.    The  yield  of  syrup  for  this  year, 

)on  returns  already  received,  is  estimated  at  3,500,500  gallons, 

^-         »rrcsponding  increase  in  the  production  of  sugar.    Mr.WUUam 

Story  County,  was  awarded  a  pi^emium  by  the  society  for  Hie 

icld  of  syruT^  per  n^*^'^.    Ho  planted  '^"e  p^tq  and  forty-four 
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Wbito  Impbee.  Of  the  latter  he  raised  at  the  mto  of  305  gallons 
yrup  to  the  acre.  The  cost  of  cultivation  and  manufacture  was  $70. 
syrup  being  valued  at  50  cents  per  gallon,  left  him  a  net  profit  of 
50  per  acre.  The  fpllowiug  is  Mr.  Sraay-s  system  of  planting 
cultivating  sorghum  : 

Ono  of  tho  most  important  things  is  to  select  a  Buitablo  picco  of  ground,  jus  aU 
will  not  ])rodnce  f;ood  sorghum.  It  should  be  dry  land  ;  a  light  sandy  soU  will 
ICC  uincli  the  best  syrup.  During  tho  last  six  years  I  have  made  upwards  of  9,000 
ns.  Ill  working  cane  that  has  been  raised  by  different  persona  and  on  different 
I  have  always  made  the  best  syrup  from  cane  that  was  grown  on  a  warm  sandy 
Last  fall  I  had  a  fair  test :  two  of  my  neighbors  planted  cane;  each  used  the  same  seed ; 
•f  them  had  a  dry  farm  and  tho  other  uad  a  flat  wet  farm,  with  a  cold  soil,  a  soil 
some  of  our  farmei-s  call  blue  rain.  These  two  men  cut  and  hauled  their  cane  at 
ame  time.    I  lii'st  tried  that  grown  on  tho  wet  land.    The  yield  of  sap  was  good ; 

0  boiled  nicely  until  it  began  to  thicken,  then  it  darkened  and  snielled  very  uu- 
antly.  We  tried  it  in  different  ways,  but  tho  syrup  continued  dark,  and,  worst  of 
be  synip  had  an  unpleasant  taste.  We  caUed  it  worthless  and  stopped  grinding 
lommenced  on  the  other  man's,  and  with  the  same  work  made  very  good  syrup, 
ave  the  other  a  second  trial,  but  with  no  better  result. 

There  is  not  much  dift'erence  as  to  when  the  ground  is  jilowed  for  cane.    Last 

1  tried  both  fall  and  spring  plowing  but  could  not  see  any  difference  in  the  cane, 
uain  thing  is  to  plow  deep  and  harrow  well,  so  as  to  get  tho  ground  mellow,  as 
ground  should  be  in  ^ood  condition  so  as  to  bear  early  cultivation. 

Plant  as  early  as  possible,  if  the  conditions  wiU  aUow,  about  one  week  before  you 
corn.  There  is  no  danger  of  good  seed  rotting  in  tho  ground  if  planted  early.  I 
always  maile  the  fairest  and  best  flavored  syrup  from  cane  that  was  planted  in 
.  I  tiiid  that  drilled  cane,  planted  about  three  feet  ei^ht  inches  apart,  is  best ;  it 
s  but  little  difterenco  whether  the  cane  is  drilled  continuously  or  grown  in  hills 
cen  inches  apart. 

3no  of  the  most  important  rules  is  to  cultivate  early  and  often.  Cane,  while  small, 
)ear  any  kind  of  rough  handling  better  than  neglect ;  therefore  the  hoe  and  plow 
d  be  used  with  great  freedom  ;  but  when  it  gets  to  be  10  or  12  inches  high  it 
d  not  bo  cultivated  deep,  as  the  roots  extend  from  one  row  to  the  other  and  take 
ery  inch  of  tho  ground.  At  this  stage  the  weeds  should  bo  cut  off  with  a  hoe  or 
il  up.  With  regard  to  thinning  out  or  removing  suckers  for  a  permanent  stand, 
oust  bo  regulated  by  the  quality  of  the  land.  If  the  land  is  rich  and  strong,  such 
uld  produce  50  or  60  bushels  of  com  to  the  acre,  it  will  do  to  leave  from  three  to 
italks  to  every  running  foot ;  if  planted  in  rows  both  ways,  allow  from  six  to 
stalks  to  stand  in  each  hill.  It  is  better  to  thin  while  small,  so  as  not  to  disturb 
)ots  of  that  left  standing.  It  will  do  but  little  goo<l  to  cut  them  off  with  a  hoe — 
don't  mind  that  much. 

[n  harvesting,  never  aUow  tho  cane  to  stand  in  the  field  after  it  is  stripped.  This 
lyure  it  more  than  any  oMier  thing.  It  is  contrary  to  nature,  and  either  drives  the 
)  the  roots  or  causes  it  to  run  out  at  the  joints  and  bniises  from  blading.  If  al- 
I  to  stand  many  days  the  sap  which  nms  from  the  stalk  ferments,  and  causes  tho 
►  to  be  dark  and  gives  it  an  unpleasant  taste.  My  method  of  stripping  is  to  use  a 
flat  stick,  made  in  the  shape  of  a  sword;  a  lath  will  do  very  well.  It  is  much 
:  stripped  with  a  stick  than  with  the  hands.  In  two  or  three  strokes  nearly  every 
I  can  be  knocked  off  a  hiU.  The  dead  blades  on  the  butts  of  the  stalks  should  bo 
illy  taken  off,  as  they  are  very  dirty  and  color  the  syrup. 

rhe  plan  of  my  furnace  is  one  main  furnace  with  two  pans,  and  a  small  side  fur- 
to  finish  off  on  the  back  pan,  being  ten  feet  long  and  the  front  one  five  feet ;  the 
)ans  are  five,  and  each  of  them  two  and  a  half  feet  wide.  The  juice  is  conducted 
the  mill  to  the  pan  by  a  lead  trough  running  in  at  the  back  end  of  the  long  pan,  and 
3g  from  that  through  a  faucet  into  the  nont  pan,  thence  into  the  side  furnace, 
c  it  is  boiled  to  its  proper  thickness.  The  fire  passes  from  the  side  from  under  tho 
end  of  tho  long  pan.  This  furnace  worked  weU  ;  the  back  pan  worked  like  a 
3,  The  juice  ran  in  at  the  back  end  continually,  and  the  heat  from  both  of  tho 
massing  under  it,  it  boiled  over  half  of  the  way  back  in  a  continual  foam,  working 
0  scum  to  the  back  end,  where  it  could  be  easily  removed.  The  back  pan  did  its 
so  well  that  there  was  scarcely  any  skimming  to  bo  done  on  tho  front  pan,  while, 
5  front  pan,  it  boils  very  rapidly,  and  when  boiled  to  the  proper  stage  it  is  run  off 
ho  side  pan,  where  it  is  finished  over  a  slow  fire,  and  in  this  way  can  be  boiled  to 
hiekness  you  may  wish,  without  danger  of  scorching  it. 

*  early  as  January  a  very  fatal  disease  attacked  the  hofjs  in  tho 
liborhood  of  Davenport.  The  epidemic  spread  rapidly,  and  by  No- 
l)er  ha<l  passed  over  the  counties  of  Appanoose,  Clarke,  Madison, 


dry  wfjiilnr.  A  ii»\v  lni  1;  or  st(HM'  runia<i'.  '*VJ  indios  wido  in.sidi*.  witii  tlo'tv  li 
^iat«',  .sluuihl  1m'  built,  and  tlir  tank  ahuvf  di'scrilwd  fc>rt  upon  it.  I'sit  ii>  iiiiw 
as  tlu'  ^rain  ,v<iu  iiitt'u<l  to  vnok  \viil  .sujik  ui>  in  (.'ookiiij;,  (an  iiit*X)u>ririui'd  jur 
ju'VJT  ]»iii.  ill  watiu'  cMini'i.Ii  ai  iii>:,)  anil  v/hcii  it  is  Iicatt'ii  to  the  boiling  puitif  ( 
tin?  diaiij;lit,  ]Mit.  tin-  ;;iai!i  into  th,'  \vatrr,  and  put  a  hnanl  c()V«'r  ovit  iln*  t«.«]i 
I  In-  cnviT.  .sidrs.  and  riids.  iM'iii;;  mostly  orwiuul.  and  at  tlu*  bottom  a  hot  luiii.i 
v.ill  not  (Mapc.  and  it  will  cook  iii(»st  tlinronj^dy  without  }i;iy  niori'  lire.  T!:»:' 
di'Miiiutl  tank  i">  of  hulVu.-ii.*nt  si/.t' lor  twoniy-iivo  <»r  iliirty  ho;iS.  I'or  ni.»ri' 1 
rrta>t'  tin*  si/i"  or  niaki'  ad<litional  tank<.     Tho  1)fnLiiis  ol'  im  k  iked  food  aiv  t 


tlian  iImov.  in;;  the  corn  away,)  so  tliat  the  ho;^  oveHoads  his  stomach  and  ir  I< 
diMMM-il,  rnnsr«|U('ntly  wr  rontinnally  hear  tlm  comjdaint  aiiKui^  fariiuTs  tls.'i 
lii»;4s  JUT  not  doinj^;  well.  If  the  lioj;  h'avt's  his  food  aiul  laystlowii  brfort.>  it  i>  all 
hr  has  bitn  fed  toc)  nunh.  'I'ako  wind,  is  It-ft  away,  and  in  fntnru  feed  K'S-j.  > 
inctliod  has  ln'cn  to  cook  j^rain  withonturindin^,  as  above  dinn'ttul,  and  let  it 
until  ii  si)nri'd  a  littlr.  Then  fod  it  has  been  attended  with  rxcollciit  i*osnU>. 
Charroal  and  ashrs  bhonhl  always  \n*  within  reach  of  hoirs.  A  Hi 
is  also  hiijrlicial.  If  a  ho;^  boronics  constipated,  feed  nothinji^  i»iit  wbrat  bran 
with  sl'»p  tV<un  tln'  house,  and  it  will  soon  he  corrected.  To  make  pork  cheapt 
lilniallv  iVoni  a  v'wi  to  the  day  of  butcherinir. 
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iments  ho  is  satisfied  that  this  hedge  can  be  made  a  complete  success. 
Sis  plan  for  preparing  the  seed  for  planting  is  as  follows : 

Gntber  them  iu  the  fall  when  fiiUy  ripo  and  commence  to  fall  of  their  ow-n  accord, 
tbell  and  st(»ro  thcni  in  a  cool,  airy  place,  to  insnre  them  not  to  mold.  In  the  8prin^ 
lU  j;oo4l  weather,  and  at  the  time  of  xdanting  com,  put  them  in  a  bowl  or  crock,  ami 
[>our  boiling  water  on  them  until  the  seed  are  covered,  and  let  tlicm  stand  in  a  cool- 
[>lace  eight  or  ten  hours ;  then  pour  olF  this  water  and  put  on  boiling  water  as  before. 
A.ffccr  standing  from  four  to  six  hours  drain  off  the  water  again,  and  they  are  ready 
immediately  to  plant  in  the  ground,  which  must  have  been  well  prepared  by  plowing 
up  into  a  ridge  where  the  fence  is  designed  to  be.  Then  mark  off  a  straight  shallow 
farrow,  and  drop  two  or  three  seeds  in  a  place,  18  or  20  inches  apart ;  cover  one  or  two 
iuches  dee^»,  owing  to  the  weather.  They  will  be  up  in  four  or  tivo  days ;  cultivate  as 
com,  and  if  necessary  use  the  boo  to  clear  them  of  weeds. .  If  all  have  come  up  well 
they  can  l>e  dug  up  in  the  fall  and  saved,  except  one  in  a  place,  and  thoso  that  have 
been  kept  through  the  winter  can  bo  planted  in  the  spring  the  same  as  the  Osage 
orange,  only  earlier  in  the  season.  If  any*  have  missed  growing,  be  sure  and  till  the 
space  with  a  strong,  vigorous  plant ;  cultivate  the  second  year  the  same  as^  the  tirst. 
By  haying  the  plants  the  distance  designated  enables  them  to  throw  out  a  considerable 
uniuber  of  side  branches,  which  are  essential  and  should  not  be  cut  off.  At  two  or 
three  years  old  they  may  or  ma^  not  be  cut  and  plashed  down  as  Osage  orange ;  if  not 
cut  down,  they  should  be  tob  trimmed,  so  as  to  keep  the  side  branches  alive  and  thrifty, 
-which  insures  a  growth  of  thorns  on  the  side  branches,  and  renders  it  stock-proof. 

The  secretary  alludes  to  the  fact  that^  the  society  has  offered  a  pre- 
mium of  $1,000  for  the  best  10  acres  of  timber  grown  within  the  State, 
payable  iu  1881,  and  urges  npou  the  legislature  the  importance  of  offer- 
ing a  direct  bounty  in  cash  to  the  cultivator  of  a  given  area  of  artificial 
timber.  He  thinks  that  a  few  years  would  so  thoroughly  satisfy  every 
one  of  the  benefits  and  profits  of  arboriculture  that  bounties  would  not 
be  needed  as  a  stimulus.  One  person  in  Appanoose  County  is  reported 
as  having  planted  30,000  forest  trees,  and  another  one  in  Lyon  County 
250,000.  Per  contra^  Osceola  County,  containing  276,480  acres,  is  repre- 
sented as  not  containing  a  single  forest-tree.  In  Monona  County  maple 
trees  were  grown  from  the  seed,  in  seven  years,  large  enough  to  make 
three  10-foot  rails  each,  with  4,000  trees  to  the  acre.  Larch  will  grow 
much  taller  and  nearly  as  large  in  the  same  period.  In  Monona  County 
they  have  been  grown  35  inches  in  circumference,  18  inches  from  the 
ground,  in  eight  years  from  planting.  In  his  address  at  the  annual 
fair  of  this  year  President  £.  B.  Sbankland  thus  alludes  to  the  impor- 
tance of  forest  culture : 

There  is  another  important  interest  not  yet  sufficiently  appreciated — that  of  forest 
culture.  Such  is  the  practical  necessity  and  value  of  forest  ])roducts,  that  about  oue- 
tttxth  of  the  land  in  any  agricultural  country  should  be  occupied  by  a  variety  of  forest 
trees.  Yet  Iowa,  as  a  btate,  has  scarcely  a  twentieth  part  so  occupied.  Only  a  few 
counties  have  native  forests  enough,  and  some  are  nearly  destitute  of  timber.  In  many 
counties  the  yonng  groves  of  artificial  plantinp[  have  become  more  valuable  by  the 
acre  than  any  other  land.  Twentv  years  of  expenonco  haveproved  that  at  least  twenty 
kinds  of  native  trees  may  be  made  a  more  ])rotitablo  crop  than  anything  else  that  can 
be  grown  on  the  same  ground. 

A  great  loss  of  bees  is  reported  during  the  winter  of  1871-'72.  From 
reports  received  and  statistics  gathered  by  Mrs.  E.  8.  Tupper,  she  esti- 
mates that  at  least  two-fifths  of  the  whole  number  in  the  State  have 
died.  After  a  patient  and  thorough  investigation  of  the  matter,  she 
states  that  the  loss  of  bees  is  attributable,  not  so  much  to  the  extreme 
and  x)rolonged  cold  weather,  as  to  the  condition  in  which  this  severe 
cold  found  Uie  stocks.    She  says : 

The  dry  weather  of  last  season  cheeked  the  rearing  of  brood  earl^,  so  that  colonies 
nniversaily  went  into  the  faU  weak  iu  numbers  compared  with  ordinary  years.  Then 
the  honey-harvest  through  the  autumn  was  unusually  goo<l,  and  the  bees  gathered  it 
lute.  In  most  seasons  an  early  frost  checks  the  dow  of  honey,  and  two  months  or 
more  of  pleasant  weather  succe^,  iu  which  the  bees  live  on  their  stores  and  eat  aicay 
the  koneif  from  the  center  combej  so  that  when  freezing  weather  comes,  they  have 
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pinpty  t*pace  in  which  to  chister  comfortably.  This  year  cold  \reatlier  came  Murtib*' 
hail  consiuiKd  honey  in  any  quantity,  and  ibnnd  small  clusters  restiDg  on  scaled  hon;; 
instead  of  om^^ty  coinh.  lu  this  condition  they  would  freeze,  prtscisely  as  if  thoybl 
bueu  on  cakes  of  ice.  iSomc  report  t?heir  bees  as  dyiug  of  dyseutery.  I  have  esamiari 
many  nuch  cases.  Tlie  a pi>earanco  of  dysentery  is  Blmply  the  natural  dijiciiar^vo: 
fecal  matter  which  bees  retain  all  winter^  if  comfortable,  i)ut  iv'lieu  cold  they  haviiu 
power  to  do  thi.s,  but  void  it  over  the  combs,  adding  greatly  to  their  diitcomtbrt. 

The  (luestion  now  arises  as  to  the  remedy  ■which,  lu  tUe  prevailing  state  of  thin;-* 
might  have  saved  the  bees  hist  fall.    If  the  hives,  full  of  bonoy  and  weak  iu  nomLo 
though  they  Wi.'ns  had  been  imt  where  it  did  not  freeze,  iu  a  cellar  or  honsctlh]; 
would  all  liave  wintered  safely  and  been  sti'ougcr  iu  numbers  iu  the  npring  tbau  v'lki 
put  away  in  the  fall ;  or,  if  several  combs  Jiad  been  emptied  by  the  use  of  thclh^;. 
slinger  i)eforo  extitjmc  <.*old  weather,  and  tho  hives  Icllb  out  of  doors  well  packed  12 
straw  or  chalf,  all  not  vtjry  weak  in  numbci-s  would  hiive  douo  well.    In  i-veiycast 
wc  have  examined  or  heanl  from,  a  few  minutes'  attention  at  tho  right  timwoult 
have  saved  tho  bees,  and  in  view  of  this  fact  tho  loss  is  iudcckl  deplorable.    It  is  quite 
lime  that  bee-k(X'pers  realized  tho  fact  that  though  their  colouies  do  not  requiK mni'li 
care,  still  a  little  attention  at  the  right  time  is  indispensable.     Iu  uiovablo-combhiTi:^ 
an  examination  of  their  state  can  be  made  at  any  time  and  tho  remedy  airpli«l 
'        *        *        *        Let  all  boar  in  mind  that  all  colonies  arc  safer  housed  ever; 
winter,  and  that  those  which  are  weak  in  numbers,  if  loftriu  combs  fall  of  houcT,mc^ 
die  if  exposed  to  hard  frost.  , 

IVnCHIGAN. 

■ 

The  merit  of  tho  annual  report  for  1871  is  considerable,  not  alone  on 
account  of  its  local  statistics,  but  with  regard  also  to  its  esceJleni 
articles  on  subjects  of  current  importance.  Several  are  chooa 
Irom  other  than  local  sources,  but  are  freighted  with  infoimation 
valuable  to  the  farming  community.  A  very  elaborate  statement  is 
made  concerning  the  condition  of  the  State  Agricnltaral  College,  shoff- 
ing  great  prosperity.  The  whole  number  of  students  in  actual  attend- 
ance during  the  year  was  141.  It  is  stated  that  the  stndents,  for  seTcnl 
years  past,  have  been  mostly  sons  of  farmers,  and,  for  the  most  part 
largely  dependent  on  their  own  earnings  for  the  means  of  securing  an 
education.  The  whole  amount  paid  students  for  tlieir  labor  on  the  col- 
lege farm  was  $5,402.32.  The  success  of  the  institntion  is  of  the  most 
nattering  character,  indicating  most  certainly  the  greater  interest  being 
taken  in  the  matter  of  agricultural  education  in  the  State. 

There  is  an  excellent  article  on  "  Grasses  for  the  daiiy,''  by  Professor 

Deal,  treating  at  length  upon  the  subject,    llie  professor  is  of  the 

opinion  that  foreign  plants  are  often  more  thrifty  than  native,  and 

that  w<j  may  expect  desirable  specimens  from  other  countries.   Xo 

grass  is  best  for  all  purposes,  any  more  than  one  kind  of  apple  is  best, 

or  one  breed  of  cattle  or  sheep  or  poultry.    He  adds :  "  You  ought  to 

Uke  the  business  you  have  chosen,  and  have  a  taste  for  it    While  others 

JO  from  raising  sheep,  and  then  back  again  to  cows,  or  from  the  daiiy 

o  fruit-growing,  and  back  again,  keep  the  even  tenor  of  your  way,  and 

^tick  to  your  trade.''    He  refers  to  the  fact,  ilhistrative  of  the  valne  of 

;rass  cultivation,  that  iu  1S70  the  hay-crop  of  Illinois  was  valued  at 

»ver  820,000,000 ;  wheat,  over  $25,000,000;  Indian  corn,  over 870,000,000; 

ve,  oats,  barley,  buckwheat,  potatoes,  tobacco,  over  $21,000,000;  tbe 

••-»y  produced  by  the  grasses  proper,  probably  $15,000,000;  grasses  for 

,c»jture,  perhaps  $15,000,000  more.    The  valuation  of  the  hay-crop  of 

ii^iois  was  far  exceeded  by  that  of  Xew  York,  which  is  given  at  over 

000,000.    In  the  United  States,  during  tho  3'ear  1870,  the  hay-crop 

alued  at  about  $330,000,000,  and  the  hay  and  pasture  in  the  entire 

■  ''^-  could  have  not  boon  less  than  $500,000,000. 

flathaway,  in  his  article  on  "Orchards  and  their  inanagemeDt," 
i>n     I  is  p-,>   ino-  to  bo  pr^Uy  well  understood  in  the  Northwest 
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to  their  Laving  been  propa^ted  on  tender  roots.     He  makes  this 
statement,  which  is  worthy  of  consideration : 

Tbo  fact  tbat  the  i>car  on  the  qnince  is  a  failnro  throughout  tlie  West,  where  the 
pear  has  not  thrown  out  roots  of  its  own,  is  a  si^ilrioant  fact,  and  goes  to  show  the 
necessity  of  hanly  roots,  no  ](^8s  than  hanly  to)>s  to  our  trees ;  and  those  nursery-meu 
of  the  open  i)i-airio  country  of  the  West  and  Northwest  who  firat  recognize  the  im- 
portance of  a  perfectly  hardy  stock,  and  that  will  intelligently  set  themselves  to  work 
to  supply  this  great  desideratum,  though  at  a  present  disadvantage,  perhaps,  from  the 
competition  of  cheap  trees,  will  ultimately  reap  a  .just  reward,  and  at  the  same  time 
prove  themselves  public  benefactors. 

Iji  regard  to  the  variety  of  apple  best  adapted  to  the  region  of  Mich- 
igan, Mr.  Hathaway  \'T5ry  strongly  recommends  the  Spy.  He  has 
thirteen  trees  of  this  kind  that  were  planted  at  one  year  old,  about 
two  feet  high.  They  stood  thirteen  years,  and  had  not  bonie  a  bushel 
to  the  tree,  when  they  yiekled  an  average  of  10  bushels,  or  more.  He 
has  found  trees  of  four  years'  growth  safer  to  transplant  than  those  of 
two  years,  under  the  same  circumstances.  The  wood  is  more  firm,  and 
there  is  more  substance  of  both  roots  and  top  to  withstand  the  vicissi- 
tudes incident  to  the  transplanting. 

There  is  a  valuable  paper  from  the  pen  of  t  ho  late  Sanford  Howard, 
on  the  i)rinciplos  of  form  required  to  adapt  the  horse  to  special  purposes ; 
noticing  breeds,  &o.  A  special  conclusion  of  I\rr.  Howard  was  that,  "  in 
general,  and  especially  for  mcers,  roadsters,  and  (kaught-horses,  it  is 
better  t^  keep  the  varieties  distinct,  breeding  each  in  reference  to  an 
ideal  or  standard,  combining  the  iK>ints  which,  aecording  to  mechanical 
principles  and  practical  observation,  denote  the  liighest  adaptation  to 
their  diflTerent  purposes.  If  experiments  are  made  in  crossing  different 
breeds,  they  should  be  made  with  caution,  and  in  such  a  manner  as  not 
to  haznnl  a  loss  of  the  valuable  i)roperties  already  i^ossessed  by  a 
breed."' 

Mr.  J.  E.  Day,  referring  to  the  cultivated  acreage  of  the  State  in  1870, 
and  the  agricultural  procbicts  accruing,  and  calling  attention  to  the  fact 
that  the  average  production  is  lower  than  that  of  the  eastern  states, 
and  of  all  the  mid<lle  states  save  one,  draws  two  inferences — that 
the  shaJlowculture  of  the  West  does  not  bring  u])  the  average  with  the 
more  thorough  management  of  the  East;  and  that,  if  Western  farmers 
would  raise  their  average  value  ol  cro])s,  or  even  hold  their  own,  they 
must  discard  their  own  methods  and  adopt  those  of  the  East,  culti- 
vating less  laud  but  more  thoroughly.  There  were  4,052,500  domestic 
animals  in  the  State,  worth  $G0,0i;>,(i()8,  and  one  year's  crop  was  worth 
as  much  as  all  the  animals  in  the  State,  lacking  $7,381,068.  The  highest 
value  of  any  crop  was  that  of  tobacco,  »$190  per  acre.  Number  of  acres 
so  employed,  2,005.  ]\Ir.  Day  thiidcs  that  the  fruit  yield  of  the  State 
will  soon  be  as  large  as  that  of  any  other  State — especially  of  apples, 
to  the  cultivation  of  which  the  climate  and  soil  seem  peculiarly  adapted. 
Ho  says: 

L'pon  our  western  coast,  land,  wliich  until  a  few  years  past  lias  been  thonght  to  lie 
worthless  for  all  purposes  of  agriculture,  now  seUs  at  firom  $200  to  $(500  per  aero  for 
the  purpose  of  raising  x>6ache8  ami  small  fruits.  Within  the  radius  of  three  miles  ol 
tho  village  of  Fmitport,  there  have  1>cen  GO,tMX)  peach-trees  set  out  during  tho  last  four 
years,  and  other  fniits  in  proportion.  '*  '  *  The  soil  is  of  that  character  known  as 
sand-barrens. 

The  report  proper  closes  with  a  full  account  of  the  proceedings  of  a 
<!onvention  held  in  Chicago,  Illinois,  August  24  and  25, 1871,  convened 
<'liiefly  through  tlie  eflbrts  of  W.  C  Flagg,  of  the  Illinois  Industrial 
Univei-sity,  and  Dr.  M.  Miles,  professor  of  agriculture  in  tho  Michigan 
Agricultural  College,  the  object  being  tho  consideration  of  the  experi- 

31  A 


Experiment  ia  nseloss  unless  carried  on  from  year  to  year,  clc 
servnug  tbe  couditiona  promoting  success  or  caasing  failure. 

In  relation  to  feeding  oiiimalB  with  regard  to  testing  tbe  relati' 
of  different  kinds  as  to  healthful  properties  er  fltuess  for  fatten 
Miles  recommended  that  each  animal  should  be  placed  in  a  aepa 
and  that  all  should  ho  not  only  of  tho  samo  age,  but,  as  uenras  [ 
of  tbe  same  size,  and  of  tho  same  degree  of  fatnass.  He  voold  tl 
hno  them  to  a  single  article  of  food.  It  woald  be  important  to 
value  of  corL-meai,  and  corn  prepared  in  different  ways.  He  fl 
that  for  teeu-experimcDts  he  nould  simply,  for  animals,  try  t 
tain  the  value  of  Indian  oorn  in  its  varioua  forms;  afterm 
other  grains,  and  subseciuently  tho  grassen.  He  tboaght  it 
ble  to  exi>erimciit  concerning  tho  efi'ects  of  alternation  on  tho  ( 
crops,  and  refers  to  a  system  which  hits  been  tried;  wbeat  havl] 
grown  fur  quite  a  nnmber  of  years  in  succession,  and  a  yield  of 
to  40  bushels  obtained,  without  any  manure. 

The  pysteni  is  as  follows : 


DIGEST   OF   STATE    BEPOETS.  483 

president  of  the  society,  articles  on  grafting,  grape-culture,  wine-making, 
l>rolits  of  fruit-culture,  snout-beetles  injurious  to  fruits,  report  of  tlie 
delegates  to  the  meeting  of  tlio  American  Pomological  Society,  reports 
and  essays  from  county  societies,  the  climate,  soil,  and  meteorology  of 
Michigan,  &c. 

The  second  annual  fair  of  the  society  was  very  successful.  The  at- 
tendance was  large,  and  the  display  of  fruits  very  encouraging  and  satis- 
factory. There  were  six  hundred  and  four  entries.  Wayne  County  was 
awarded  the  first  and  Kent  the  second  x>reminm.  The  former  exhibited 
one  hundred  and  fifty-eight  varieties  of  apples,  twenty-seven  varieties 
of  native  and  fifteen  of  foreign  grapes,  besides -some  other  varieties  of 
fruit,  such  as  peaches,  pears,  quinces,  &c.  Kent  County  exhibited  one 
hundred  and  twenty-five  varieties  of  apples,  sixteen  of  pears,  fourteen 
of  peaches,  a  fine  collection  of  canned  fruits,  and  some  large  specimens 
of  Black  Hamburg  and  White  Fontainebleau  (foreign)  grapes,  raised 
in  the  city  of  Grand  Rapids.  Of  foreign  fruits  California  contributed  the 
following  named  varieties :  seventeen  varieties  of  grapes,  among  them 
specimens  of  the  Muscat;  a  single  cluster  of  Flann  Tokay,  weighing  four 
pounds ;  twenty-six  varieties  of  apples,  which  included  Ehode  Island 
Greenings,  11  inches  in  circumference ;  Fall  Pippins,  13J  inches-;  Yellow 
Belleflowers,  12  inches ;  English  Kussets,  10  inches ;  Baldwins,  13  inches ; 
Bambos,  13  inches.  There  were  also  seven  varieties  of  pears  from  this 
State,  some  of  thenr  weighing  as  high  as  one  pound  and  measuring  12 
inches  in  circumference. 

The  president  of  the  society,  Mr.  J.  P.  Thompson,  in  his  address, 
urges  the  imix)rtance  of  a  more  diversified  system  of  agriculture  on  the 
part  of  the  people  of  this  State.  Twenty-one  years  ago,  when  he  first 
became  acquainted  with  the  heavy- timbered  lands  of  wheat-growing 
Michigan,  that  grain  was  selling  in  the  interior  towns  at  75  cents  per 
bushel;  in  1852  it  brought  90  cents;  in  1853,  81.25,  and  in  1854  it  re- 
ceded to  80  cents ;  in  1858  it  reached  $1,  and  in  18G1  it  went  up  to  $1.10. 
During  the  war  it  ruled  at  somewhat  higher  rates,  but  the  average  nor- 
mal price  of  wheat  for  the  last  twenty  years  has  not  been  over  $1  per 
bushel.  At  this  rate,  if  wheat-growing  was  the  only  branch  of  western 
husbandry,  the  country  would  soon  be  poverty-stricken.  The  speaker 
contends  that  Michigan  cannot  Jong  compete  with  California  and  the 
great  whcixcgrowing  country  now  developing  west  of  the  Mississippi 
and  north  of  the  Missouri  Bivers,  and  says  there  is  an  absolute  and  im- 
I>erative  necessity'  for  the  organization  of  new  industries.    He  says : 

The  old  agriculture  of  Michigau,  to  save  itself  from  ruin,  must  turn  to  new  sources 
of  Avenltb ;  must  seek  new  branches  of  husbandry ;  must  learn  lessons  of  political 
economy  from  her  more  immediate  and  older  neiji^hbors,  Ohio,  Indiana,  and  Illinois. 
The  State  of  Now  York  relinquished  wheat-pjrowing  bccauso  she  found  it  profitable 
and  necessary  to  do  so.  The  productions  of  butter  and  cheese,  the  dairy  products  of 
that  great  Slate,  have  greatly  grown  in  imiwrtance.  There  has  been  the  same  change 
in  Ohio.  Illinois  and  Indiana  are  the  successful  producers  of  stock,  and  the  history  of 
Michigan  for  the  last  year  shows  that  the  i)nKluction  of  wool,  and  the  export  of  beef 
and  i»ork  now  going  on,  and  the  product  of  her  dairies,  have  brought  more  money  to 
her  farmers  than  her  wheat  crops,  valuable  though  they  have  been.  It  is  this  divei*8i- 
fied  husbandry,  which  will  prove  her  wealth  and  salvation,  that  we  wish  to  encourage; 
and  ns  a  j>ermanent  industry,  a  iMjrpetual  source  of  revenue,  we  take  an  interest  in 
fruit-culture.  *  *  •  There  are  many  things  to  encourage  the  fruit-culturists  of 
Michigi^i,  but  chiefly  I  wish  to  note  her  market  facilities.  A  State  surrounded  with 
lake  ports  and  harbors,  she  offers  peculiar  advantages  for  the  shipment  of  fniit. 
Across  her  borders  there  will  soon  be  five  gigantic  tniuk-lines  of  railroad,  connecting 
the  east  and  west  lakes,  and  traversing  the  finest  fruit  sections  of  the  Stat«.  Very 
soon  each  and  all  of  her  lake  towns  wiU  Im?  connect^l  with  the  great  centers  of  western 
trade  by  regular  daily  lines  of  steam  craft,  especially  adapted  to  the  transportation  of 
fruit,  which  can  be  best  carried  on  the  water.  For  all  time  to  come,  Chicago  will  get 
a  su])i)ly  of  fruit  from  Saint  Joseph  and  Grand  Haven. 


I 


tectetl  in  winter.  Mr.  J.  G.  Ramsdell  states  that  strong,  bealt 
year-old  vines  lire  tbe  best  to  plant — tbat  whore  the  vines  oi 
they-3hoiild  be  when  received  from  the  grower,  and  aro  carefi 
properly  attended,  an  abundance  of  frnit  may  be  had  tbe  third 
ter  plaiitini;. 

Blr.  II.  CI.  Wells  gives  the  following  history  of  the  "Kala 
grape: 

Tliis  grape,  named  here  liy  Mt.  D.iviti  ttio  "  Kalamazoo, "  I  brought,  Knno 
II  tfac   city  of  Stenbenvillo,  Ohio.    Theie  I  fotmd  itia  p 


Dixon,  un  EuKlitthman,  who  informed  mo  that  ho  bod  BTOwnthopkient  vine  I 
Ihat  ho  kuew  liad  been  taken  from  the  Catawba.  •  n  •  TTiit  g 
strong  aiid  rupid  grower,  geneinlly  iiiatiiriDg  its  wood  well ;  the  fmit  la  lai 
tbo  Cutawba,  nud  growB  iu  bunchos  largoi  than  thoeoof  that  Toriety,  andmi 
ed  ia  the  peculiar  ncbuess  of  its  dcop-bliio  bloom.    Its  aeaeou  for  lipwdng  is  i 

days  later  thnn  tbo  Catawba.    Coneidoring  the  prompt  and  Tieon — " 

viuc,  its  bard iacss,  thofoeility  of  reproducing  it  in  the  open  air  Th>i 
iug  qnolitice,  nnd  tbo  appearance  and  nocnliaritieH  of  the  fruit,  I  b 
tby  to  receive  tbo  carcfal  attention  of  fruit-cultnriste  gcoeially. 

]VIr.  J.  Chopel,  of  Eastmanvillo,  says  that  1^  Goncord,  Delaws 
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winter  tcmiH?rature,  aucl  IQo  above  Fort  Dodge,  tlie  dififereuce  in  lati- 
tude between  the  three  places  being  very  littie.  The  growing  season 
begins  at  Grand  Ilaven  from  three  lo  six  days  earlier  than  it  does  at 
Milwaukee,  and  continues  from  five  to  eight  days  later  in  the  autumn. 
A  still  greater  contrast  exists  between  Grand  Haven  and  localities  far- 
ther removed  in  the  interior  of  Wisconsin.  The  coldest  point  ever 
touched  by  the  thermometer  at  South  Haven  was  in  the  winter  of 
185G-'57,  when  it  recorded  9^  below  zero.  Since  that  time  the  lowest 
temperature  recorded  was  7^  below  zero.  In  ordinary  winters  the  mer- 
ctiry  does  not  descend  to  zero.  Summers  following  severe  winters  al- 
ways bring  an  abundance  of  fruit.  The  uniformity  of  heat  and  moisture 
is  well  adapted  to  the  growth  and  productiveness  of  the  fig.  The  fruit- 
buds  start  with  the  leaf-buds,  and  after  the  first  year  yield  two  crops. 
Cuttings,  taken  from  bearing-stocks,  yield  a  crop  the  first  year.  The 
VitisBordifoUa,  (winter  or  frost  grape,)  having  the  lowest  vital  temper- 
ament, thrives  with  little  care.  The  Vitis  ^stivalis^  (or  summer  grape,) 
of  which  the  Delaware  is  the  lowest-tempered  variety,  though  less  hardy 
as  a  class,  also  does  well.  So  of  the  earliest  varieties  of  the  Labrusca 
family,  of  which  the  lona  is  the  highest  type. 

Point  de  Peau  vineyard  is  situated  on  Lake  Erie,  a  few  miles  below 
the  mouth  of  the  Detroit  Kiver.  It  is  one  of  several  points  which  here 
jut  out  into  the  lake.  The  area  of  land  is  about  25  acres,  but  the  whole 
is  not  planted  with  grapes.  The  vines  are  six  years  old,  and  the  varie- 
ties include  Delaware,  Concord,  Catawba,  Ives's  Seedling,  Norton's  Vir- 
ginia, and  Hartford  Prolific.  The  system  of  cultivation  followed  is  the 
renewal,  and  has  proved  very  successful.  During  the  first  two  years  a 
stake  was  used  for  the  supi)ort  of  the  vines,  but  after  that  time  the 
trellis  was  found  necessary.  The  grapes  raised  in  this  vineyard  are 
principally  used  in  wine-making.  The  crop  of  1870  was  found  to  yield 
wine  at  the  rate  of  a  gallon  to  every  17^  pounds.  An  acre  averaged 
about  0,000  poimds,  and  therefore  i)roduced  about  350  gallons  of  wine. 
A  test  of  the  wine-making  qualities  of  this  crop  showed  the  following 
result :  Catawba  yielded  S3^  of  sugar  and  9f ^  of  acid,  with  the  ther- 
mometer standing  at  60^ ;  Delaware,  01^  of  sugar  and  8^°  of  acidj  Ives's 
Seedling,  78^  of  saccharine  and  Gi^  of  acid  5  !Norton's  Virginia,  97°  of 
sugar  and  13^  of  acid.  A  mixed  must,  composed  of  one-half  Concord, 
one-fourth  Norton's  Virginia,  and  one-fourth  Ives's  Seedling,  gave  the 
elements  of  a  first-class  wine  of  about  the  strength  of  ordinary  Bur- 
gundy, viz,  84JO  sugar  and  G^^  acid.  The  whole  vintage  reached 
07,000  pounds  of  grapes,  and  produced  about  5,000  gallons  of  wine. 

The  aggregate  amount  of  grapes  raised  in  the  vicinity  of  Spring  Lake 
this  year  will  reach  140  tons.  The  largest  vineyard  in  this  section  is 
that  of  Mr,  Hunter  Savidge,  which  contains  2,000  vines.  Mr.  Martin 
Walsh  has  1,426  Concord  vines,  from  which  he  shipped  280,550  pounds 
of  grapes,  or  14  tons  550  pounds,  for  which  ho  realized  3  cents  per  pound 
net,  or  8841.G5  from  the  product  of  2  acres  and  30  rods. 

Pear-culture  has  not  been  fairly  tested,  but  i)eaches  seem  to  do  well 
in  almost  every  section  of  the  State.  Mr.  George  H.  Lovell,  of  Spring 
liake,  has  4,500  peach-trees,  from  which  he  shipped  7,000  baskets,  re- 
ceiving for  same  $3,500 ;  !Mr.  Charles  E.  Soule,  of  Paint  Orchards,  has 
290  bearing  peach-trees,  mostly  Early  Crawfords,  which  produced  2,241 
baskets,  the  gross  sales  of  which  amounted  to  $1,416.93;  Mr.  J,  B. 
Soule  has  2,000  three-years-old  peach  trees,  of  early  varieties^  from 
which  he  shipped  1,000  baskets;  Mr.  Hiram  Beckwith,  of  Spring  Lake, 
gathered  10  bushels  of  pears  from  two  trees. 

The  uumber  of  bearing-trees  and  vines,  and  the  production  of  fruit  in 


Uoso  of  potash  will  alao  destroy  tlio  parasite.  Still  another  rei 
given,  that  of  filling  the  troncb  with  ashes  and  pouriag  boiliii 
over  it.  This  remedy  has  proved  very  saccessfiil  in  tbe  peach-o 
of  Benton  Harbor. 

The  seventh  Aonufil  report  (1871)  of  the  Missonri  State  Boar^ 
ricnlturc  contains  (>77  pages,  and  is  of  more  than  osnal  interest 
dition  to  the  usual  busineaa  transactions  of  the  board,  the  repor 
the  proceedings' of  the  State  Horticultaral  Society,  a  nomber  of 
auil  debates  ou  interesting  topics,  reports  from  numerons  com 
district  associations,  proceedings  of  the  fifth  annual  meeting  of 
sissippi  Valley  Grape-growers'  Association,  tbe  report  of  Mr.  Cht 
Riley,  State  eutotnologist,  a  list  of  the  premiums  offered  and  8' 
iit  the  eleventh  annual  fair  of  the  Saint  Louis  Agricultnnil  aodK 
ical  Association,  &c, 

Tlie  report  of  the  secretary  gives  evidence  of  rapid  advaii 
ill  the  agricultural  and  horticultural  iatereats  of  the  State,  and  o 
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At  the  December  meeting  of  the  board  an  essay  was  read  by  Mr.  O. 
H.  P.  L^r,  on  the  subject  of  blae-grass.  As  to  the  proper  time  and 
mode  of  sowing  this  grass,  I^Ir.  Lear  says : 

I  liave  received  a  coniuiuuication  from  Colonel  John  Nichols,  of  Marion  Couutv, 
who  is  one  of  tho  oldest  and  most  successfal  fanners  in  Northeast  Missonri.  He  lias 
been  experimenting  with  blue-grass  for  over  thirty  years.  He  says  that  the  seed 
should  be  sown  in  August,  at  the  rate  of  four  ))OuadB  of  clean  seed  per  acre,  on  well- 
prepared  land,  and  that  it  should  not  be  pastured  until  well  sot  or  sodded  ;  and  further, 
that  stock  should  not  bo  turned  on  it  to  grazo  before  the  middle  of  May,  and  should 
bo  turned  oft*  by  Jiriy,  in  order  to  let  it  grow  for  winter  pasture  ;  thus  treated,  that  it 
is  of  more  value  than  clover  to  the  farmer.  He  further  says  that  it  is  economy  to  pre- 
pare timbered  land ;  after  clearing  out  the  undergrowth,  to  pasture  with  sheep,  for 
three  years,  very  closely,  or  until  the  land  is  bare  of  vegetation,  and  the  leaves  and 
limbs  of  the  sprouts  are  all  eaten  off,  until  the  first  of  July.  Then  put  the  Bheep  on 
good  pasture  to  recruit  by  cold  weather.  By  thus  utilizing  the  labor  of  sheep,  he  can 
kill  out  the  sprouts  much  cheaper  and  also  much  quicker  tnau  by  hand-grubbing.  He 
further  states  that  goml  blue-grass  is  the  cream  of  all  grasses,  and  is  worth  $4  per  acre 
annually;  tbuL  ii  ''ioo<4  not  in){)ovcri8h  the  land,  but,  on  the  other  hand,  will  improve 
it  by  the  droi)ping8  of  stock  and  the  decomposing  ef  its  fibrous  roots.  Horses,  males, 
and  sheep  do  wt'U  on  it  during  winter,  if  well  grown  and  the  snow  does  not  get  deoi)€r 
than  five  or  six.  inches. 

In  a  discussion  which  followed  the  reading  of  this  essay,  Mr.  Harris 
said  that  for  early  spring,  late  autumn,  and  winter  pasturage  blue-grass 
was  without  a  rival.  If  the  pasture  has  a  good  coat  of  grass  on  when 
winter  sets  in,  all  kinds  of  stock  will  do  well  on  it  without  other  feed- 
ing, during  winter,  while  the  ground  is  not  covered  with  snow.  Its 
capacity  .of  growing  at  any  temperature  above  the  freezing-point  enables 
it  to  gi-ow  during  warm  days  in  winter,  and  brings  it  forward  rapidly  in 
spring  in  advance  of  all  other  grasses.  Its  only  drawback  is,  it  cannot 
stand  drought,  and  in  July  and  August  it  parches  up  entirely,  but  imme- 
diately comes  forward  when  the  rains  return.  Its  impatience  of  drought 
imposes  on  the  farmer  the  necessity  of  providing  a  substitute  for  it  for 
two  or  three  months  in  summer,  which,  however,  is  easily  done.  In 
sowing  it  is  Mr.  Harris's  custom  to  mix  the  seed  with  clover  and  timo- 
thy, which  occupy  the  ground  until  the  blue-grass  is  fully  established, 
which  is  from  two  to  three  years. 

Sheep-husbandry  is  attracting  considerable  attention  among  the  farm- 
ers and  stock-raisers  in  various  sections  of  the  State,  and  a  growing 
demand  is  apparent  for  better  grades  for  both  mutton  and  wool.  Ex- 
perience has  demonstrated  that  many  portions  of  the  State  are  admi- 
rably adapted  to  the  successful  rearing  of  sheep.  At  the  December 
meeting  of  the  board,  Mr.  G.  W.  Kinney  read  an  essay  on  the  import- 
ance of  crossing  the  native  stock  with  pure-blood  Cotswolds,  Leicesters, 
or  Merinos.  Tbe  best  grades  for  both  mutton  and  wool  are  most  surely' 
attained  in  this  way,  and  tlie  health  anil  hardinessr  of  the  breed  are 
greatly  insured.     Speaking  of  the  native  stock,  Mr.  Kinney  says : 

The  native  long-staple,  coareo-wool  sh^p  of  Missouri  are  a  good  basis  for  a  flock  for 
the  common  farmers.  They  are  a  healthy,  hardy  animal,  used  to  takiug  oareof  them- 
selves. The  ewes  are  prolific,  and  good  nurses,  giving  plenty  of  milk,  and  by  crossing 
them  with  the  Leicesters  wo  would  improve  tho  fineness  of  the  wool  and  the  length  of 
the  staple,  thus  getting  a  second  quality  of  combing-wool  at  the  first  cross.  By  con- 
tinuing to  use  full-bloo<l  bucks  we  should  improve  the  quality  of  the  wool,  but,  per- 
haps, at  the  expense  of  hardiness  and  prolificacy — we  bhould  have  better  lambs,  but 
fewer  of  them.  By  crossing  with  the  Cotswold,  we  should  not  improve  the  quality  of  the 
Heece  so  much  as  by  crossing  with  the  Lieicesters,  but  we  would  increase  the  quantity. 
We  should  retain  the  prolificacy  of  the  ewes  and  their  hardiness,  and.  perhaps,  obtain 
a  sheep  Inciter  .suited  to  our  situation  than  by  out  other  cross.  By  either  of  these  crosses 
the  product  would  be  a  sheep  profitable  alike  for  mutton  or  wool.  By  thus  crossing 
for  a  puii>osp,  always  having  in  view  the  quality,  length,  and  weight  of  staple,  and 
tho  form  and  size  of  carcass,  a  flock  can  soon  be  built  up  to  equal  the  famous  improved 
Kentucky  sheep. 


\vould  inoculatu  other  unimals;  one  iliscascd  foot  would  inoci 
lions. 

ilr.  J.  F.  Wiclandy  coulributed  a  vciy  viduablo  essay  on  a 
iiiid  ite  culture.  Ho  "baa  devoted  much  nttoutioD  to  tJie  culti 
1  his  plant,  Tvitli  wondeiiUl  suceesa.  In  ISTO  lio  exhibited  to  1 
Ikt^  of  the  State  Boai"d  of  Agricultui-o  three  shoots  of  rei 
size.  They  were  all  cut  at  the  same  tiuio  from  the  same  pi 
averaged  about  8  inches  in  length  and  5^  inches  ia  ciictimfeieDC 
aggregate  weight  was  ulnetceu  ounces,  which  is  abont  the  woig 
ordinary  buncli  of  twenty  or  thirty  such  shoots  as  arc  asoall; 
the  markets.  His  mode  is  to  propagate  from  carefully  selecte 
.setting  aside  the  earliest  and  most  vigorous  plants  for  that 
The  above  variety  was  produced  in  this  way,  and  has  been  c^ti^ 
him  for  over  forty  years.  Its  great  size  is  duo  to  the  most  thoro 
ture  and  to  an  abundance  of  rich  manure.  The  plant  roqnii 
I'ood,  and  should  not  be  stinted  in  thiK  rosiicct.  His  beds  are  Hu 
subsoiled  and  trenched.  The  roots  of  the  plant  do  not  pen^xati 
very  deeply,  hence  thcsubsoil  should  nqt  be  brought  to  tto  sarfiice 
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f  tlio  earth,  slioakl  b6  disturbed  as  little  as  possiUe.  He  abstains 
roin  cAittiug  auy  of  the  young  shoots  dariug  the'  scconcl  yeiU'  IbHowkij;- 
lie  pjautujg,  aud  cuts  but  siiari^gly  the  third  year.  Thus  tieated  the 
)urth  year  from  x>lautiDg  atIU  fully  mature  a  bed. 
Mr.  K.  O.  Tllompso^  coutributcs  an  interesting  article  on  the  mineral 
esources  and  agricultural  capabilities  of  the  State.  According  to  the 
tatement  of  the  writer,  more  than  one-half  of  the  42,000,000  of  acres 
f  land  contained  within  the  limits  of  Missouri  is  mineral-bearing.  This 
stimate  does  not  include  the  great  coal-fields  in  the  northern  and  west- 
rn  sections  of  the  State.  Iron  ores  of  a  more  or  less  valuable  character 
ave  been  discovered  in  ovei'  sixty  counties.  This  ore  is  found  in  vast 
uantities,  that  in  Iron  Mountaiu  alone  being  estimated,  as  existing 
!bove  the  level  of  the  valley,  at  320,000,000  of  tons.  The  mineral - 
»earing  district  of  the  State  is  thus  located  by  Mr.  Thompson : 

Taking  the  Missouri  River  as  a  northern  boandary,  and  commencing  at  the  dividing 
ounty  lino  separating  Cooper  and  Saline  Coui^ties,  passing  thence  southwestward,  the 
Dtire  region  east  of  these  lines  may  be  considered  a  moontainons  one.  The  western 
ortion  of  this  iadicated  district  pi^esents  the  masncsian  Umestone  series  as  the  mineral- 
earing  rocks.  Through  Vernon,  Saint  Clair,  Hickory,  Cedar,  Camden,  and  Laclede,  aud 
1  a  few  counties  farther  east,  an  old,  decomposing,  saccharoidal  sandstone  is  presented^ 
Assing  from  northwest  to  southeast.  This  sandstone  presents,  in  its  composition  in  sev- 
ral  localities,  from  10  to  18  ])er  cent,  of  the  oxide  of  iron.  In  Vernon  and  Cedar  Counties 
his  sandstone  covers  the  coal  series  in  two  localities  examined  by  the  writer.  But  the 
reat  and  reliable  metal-bearing  rock  of  the  country  is  the  third  magnesian  limestone 
hat  extends  over  a  great  portion  of  the  territory  above  indicated.  In  the  southeastern 
ortion  of  the  State  the  porphyritic  and  granitic  formations  are  presented,  aud  the 
ast  deposits  of  minerals  evidently  exhibit  unmistakable  evidence  of  volcanic  action, 
'he  submerged  or  swampy  country  of  southeast  Missouri  was  undoubtedly  depressed 
t  the  time,  or  soon  after,  the  great  convulsion  which  originated  in  its  present  form 
he  Iron  Mountain,  aud  other  elevations  of  like  nature,  in  that  district.  The  swampy 
»nd8  contain  millions  and  millions  of  tons  of  bog-iron  ore,  which  seems  to  be  the  only 
lineral  of  any  value. 

Besides  iron,  lead,  copper,  zinc,  nickel,  and  other  ores  exist  in  large 
[uantities  in  several  counties  of  this  remarkable  mineral-bearing  dis- 
rict. 

A  lack  of  space  forbids  an  extended  notice  of  the  transactions  of  the 
Jtate  Horticultural  Society.  Better  varieties  of  fruits  are  fast  taking 
he  place  of  inferior  sorts,  and  are  proving  both  successful  and  remu- 
lerative.  Grapes  do  exceedingly  well,  the  crop  of  1870  being  pronounced 
luormous  in  quantity  and  excellent  in  quality.  The  wine  manufactured 
rom  this  crop  is  estimated  at  1,000,000  of  gallons.  Apples  rarely  fail. 
Phe  fruit  is  geneirally  large,  and  free  from  specks  and  worms,  and  finds 
k  ready  market  in  Saint  Louis  for  all  ia  excess  of  the  home  demand. 
Dhe  demand  usually  being  greater  than  the  supplj',  remunerative  prices 
ire  generally  received  for  this  variety  of  fruit.  Neither  pears  nor 
)eaches  seem  to  do  well  in  this  latitude.  The  former  is  subject  to  blight, 
md  the  latter  to  serious  injury  from  the  severe  frosts  of  winter.  Alluding 
o  pear-blight,  the  president,  in  an  address  before  the  society,  says  that 
;he  cultivation  of  this  excellent  fruit  will  have  to  be  abandoned  unless 
«)me  remedy  for  the  disease  is  speedily  discovered.  Peach  cidture  is 
ret  in  its  infancy,  and  the  finer  varieties  are  cultivated  but  to  a  licgited 
extent.  The  president  urges  the  necessity  of  a  carefully  prepared  list 
)f  those  varieties  which  nave  been  found,  by  actual  experience^  to  stand 
;he  greatest  degree  of  cold  and  yet  prove  fruitful.  He  thinks  that  fruit- 
growing, as  well  as  other  branches  of  horticulture,  would  be  greatly 
>enefited,  especially  on  large  prairies,  by  planting  timber-trees  on  the 
lorth  and  west  sides  of  each  farm,  to  act  as  wind-breaks. 

At  the  January  meeting  of  the  society  occurred  a  discussion  as  to  the 
3est  mode  of  planting,  and  the  proi)er  treatment  of  hedges.    Mr.  I.  G. 


1.' 


dealers  uro  Ly  no  means  Blow  in  learning  to  discrimiDate  In  fiiTor  of  UM 

honest  packers. 

NEW  HAMPSHIEB. 

r  The  second  annual  report  of  the  State  Board  of  Agricnltnif 

year  1871  was  made  by  the  secretary  to  the  governor  on  the  li 
May,  1872.  It  contains  486  pages,  and  embraces  articles  and  dia 
on  the  following  subjects :  '*A  continuation  of  the  history  of  t 
Board  of  Agriculture,  chartered  by  act  of  the  legislature  in  1& 
report  of  which  copioas  extracts  are  given ;  addresses  on  the  * 
dug  power  of  the  soil :"  "  Restoration  of  the  hay-ciop  f*  "  Or 
how  to  produce  it;"  "The  new  departure;'^  "  Wheat,  and  its  c 
"Fruit  culture,"  by  Marshall  P.  Wilder;  "A  plea  for  flowers; 
cultivation  of  vegetables  f  "  History  and  culture  of  the  potato  f 
crops;"  "  Rotation  of  crops ;"  "  Cranberry  culture  ;^  "  Breeding  J 
of  neat-stock ;"  "  Cattle  husbandry ;"  "  VVill  farming  pay  I**  " 
make  the  farm  pay  ;"  "Agriculture  and  mannfactoies  y^  **Oiir  1 
"Making  and  repairing  roads  5^  "Laws  for  farmers f   **D 
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ione  than  is  nsnal  in  this  latitude.  Though  wheat  was  generally  sown 
in  that  month,  and  in  some  places  oats  to  a  limited  extent,  there  was 
but  little  planting,  and  far  less  broadcasting  of  seed  than  usual  until 
after  the  first  week  in  May.  There  were  heavy  rains  about  this  time, 
which  were  followed  by  "drought.  Much  of  the  seed  planted  failed  to 
germinate,  and  many  fields  of  com  were  replanted  at  so  late  a  date  as 
to  expose  the  crops  to  the  influences  of  September  frosts.  The  effects 
of  this  drought  of  three  or  four  weeks'  duration  cut  off  the  first  crop  of 
early  vegetables,  and  proved  very  disastrous  to  market  gardeners. 
The  early  grass  crop  also  suffered  seriously.  It  ripened  at  a  time  when 
the  com  crop  needed  most  attention ;  but  small  as  the  crop  was,  the 
farmer  found  it  necessary  to  save  it  to  the  neglect  of  his  other  crops. 
The  yield  was  from  15  to  20  per  cent,  less  than  the  year  previous,  not- 
withstanding the  crop  of  1870  was  remarkably  meager.  There  was 
about  an  average  crop  of  wheat  and  oats ;  barley  and  rye  were  culti- 
vated, but  to  a  limited  extent ;  buckwheat  and  India  wheat  were  re- 
garded as  non-compensating  products;  Indian  corn,  notwithstanding 
all  the  drawbacks  of  an  unfavorable  spring,  was  about  an  average  crop ; 
peas  and  beans  yielded  well,  while  the  potato  crop  was  large  and  gen- 
erally of  excellent  qunlity.  Other  root-crops  were  abundant,  while  the 
fhiit  crop,  especially  apples,  was  almost  a  failure. 

The  State  of  New  Hampshire  is  composed  of  2,310,830  acres  of  im- 
proved land,  and  about  twice  that  amount  of  unimproved.  The  last 
report  of  the  superintendent  of  the  census  showed  that  there  were 
within  the  State  37,247  horses.  206,080  neat  cattle,  255,047  sheep,  and 
32,041  swine.    The  value  of  this  stock  is  now  estimated  at  $10,000,000. 

The  board  held  twenty  sessions  during  the  year.  Included  in  this 
number  were  those  for  the  transaction  of  oflScial  business,  which  were 
few,  and  those  arranged  especially  for  public  discussions,  which  consti- 
tuted by  far  the  greater  proportion.  The  meetings  for  public  discus- 
sions were  held  at  different  points  in  the  State,  and  were  generally  well 
attended  by  the  farmers  of  the  neighborhood,  who  took  gTcat  interest 
In  the  discussions.  At  the  meeting  held  at  Concord  IMr.  S.  0.  Pattee 
addressed  the  board  on  the  subject  of  wheat  culture.  As  the  result  of 
many  experiments  he  gave  the  following,  as  perhaps  among  the  most 
successful,  with  the  China  Tea  variety :  On  two  acres  of  land  not  ex- 
ceedingly fertile,  some  of  it  dry  knolls,  and  some  once  very  wet  but 
now  drained,  ho  raised  45  bushels  of  wlieat  from  four  bushels  of  seed. 
The  cost  of  the  crop,  including  interest  on  laud  at  $75  per  acre,  one- 
fourth  cost  of  manure,  and  all  other  expenses,  was  $62.40.  The  value 
of  the  wheat  and  straw  was  $110,  leaving  a  balance  on  the  profit  side 
of  $47.60.  The  flour,  which  was  regarded  by  good  judges  as  worth 
$10  per  barrel,  cost  him  $6.90,  including  toll  and  carrying  to  mill. 

Mr.  Pattee  gives  the  following  as  his  method  of  raising  wheat: 

My  method  of  raising  wheat  has  been,  nntil  recently,  on  the  "  old  plan,"  the  same  as 
that  practiced  by  my  father  and  grandfather  before  me,  for  the  last  seventy-five  years, 
and  probably  by  most  New  England  farmers  at  the  present  time ;  which  Ir  to  apply  all 
the  manure  to  the  com  crop,  after  which  to  sow  wheat  and  ^^ass-scod.  This  course  is 
Dot  objectionable  on  farms  where  the  rotation  will  not  exceed  six  years.  It  is  also 
applicable  on  farms  that  contain  a  large  proportion  of  natural  meadow.  It  is  objection- 
able on  my  farm,  as  the  rotation  will  require  at  least  eight  years.  I  have  learned  this 
fact :  the  oftenor  I  can  turn  under  a  ^ood  rich  sod,  the  better  the  land  produces.  There- 
fore I  am  adopting  a  method  that  gives  mo  a  rotation  of  five  years.  I  break  up  in  the 
faUas  late  as  possible;  the  next  spring  plant  com  without  manure,  except  sj^cial 
fertilizers  in  the  hill,  either  home-made  or  commercial.  As  soon  as  the  corn  is  ofi,  cart 
on  from  five  to  six  cords  per  acre,  and  plow  it  in.  In  the  spring,  as  soon  :i3  the 
ground  will  admit  of  working,  I  take  Ford's  horso-hoe  and  give  it  a  good  cultivating, 
sow  tho  wheat  two  bushels  to  the  acre,  harrow  both  wavs,  pick  oil  the  loose  stones, 
roU  it  down,  and  otherwise  prepare  it  for  the  mowing-machine.    The  field  should  not 


tops  and  all,  but  when  ho  harvests  cats  off  tho  tops ;  feeds  af 
his  cows,  so  as  not  to  taiut  tho  milk;  storos  in  barn-cellar,  so  i 
scent  tho  house  or  make  it  unhealthy;  takes  cool  places  and 
only  a,  lew  together.  Cattle  aro  very  fond  of  them,  especial 
chopped  and  sprinkled  with  meal.  Tho  cost  of  their  prodactio] 
down  at  about  10  cents  per  bushc),  hut  taking  into  view  the 
the  plowing  and  thohenctitof  tho  phosphates  that  remain  over, 
!.■;  cut  down  one-half. 

Mt.  .lohn  L.  KcUey  coincided  with  the  speaker,  bat  Mr. 
r.rown  dill'ered  widely  in  his  opinion  as  to  the  importance  aod 
the  crop.  Many  of  his  neighbors  had  derotod  uonsiilerable  a 
to  the  raising  of  turnips,  but,  aftci-  experiments  numing  throng 
three  years,  had  found  them  unprofitable,  and  had  given  i 
further  cultivatioD.  He  regarded  tho  crop  as  expensive  in  tlu 
manure,  requiring  much  work  iu  raising  and  harvesting,  and  tr 
feeding  out,  and  oven  doubted  its  benefit  to  stock.  Ho  also  < 
if  the  laud  was  left  in  a  good  condition  for  sacceeding  crops. 

At  the  uiectiug  at  Fn^mont  Sir.  George  F.  Beede  read  t     < 
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'  hay  cau  be  raised  \>y  seeding  immediately  to  g[rass  tUau  cau  be  doue  by 
cropping  Avitb  com  and  potatoes,  to  be  followed  with  corn  and  potatoes 
;  again,  grain  the  third  year,  and  grass  or  clover  the  fonrth.  On  most 
'  soils  three-fourths  of  the  value  of  the  manure  applied  has  been  con- 
6ume<l  in  the  growth  of  the  three  crops  preceding  the  first  hay  crop. 
This  is  on  the  supposition  that  the  manures  were  applied  to  the  first 
and  second  crops,  and  the  grain  sown  without  manure,  as  is  the  general 
cnstom. 

In  answer  to  a  question  as  to  how  long  a  grass-field  will  produce  good 
paying  crops,  providing  it  has  been  cut  early,  top-dressed,  and  other- 
wise properly  managed,  Mr.  Beedo  said : 

Tills  depends  much  upon  the  character  of  the  soil.  If  it  is  moist,  natural  p^rass-Iand, 
or  wet  land  wliich  has  Wen  thoroughly  drained,  it  would,  -without  doubt,  produce  the 
best  results  to  mow  the  field  from  ten  to  twelve  years.  The  greatest  difficulty  to  cou- 
tend  against-  is,  that  the  whole  process  of  raising  hay  is  an  artificial  one ;  we  prolong 
the  vi^or  and  productiveness  of  tlio  grass  plants  by  artificial  means ;  their  natural  tcu- 
dency  is  to  die  out  in  the  course  of  two  to  five  years,  and  new  plants  from  seed  to  tak('. 
their  places ;  and  the  best  cultivated  grasses  will  begin  to  disappear,  except  in  rare 
instances,  after  the  tenth  year,  if  wo  do  all  we  can  to  prevent  it;  wild  grasses,  vines, 
and  weeds  will  then  uiake  their  api)earance.  Now  is  the  time,  sooner  or  later,  as  the 
soil  and  management  vary,  to  plow  and  re-aeed,  if  we  wish  to  preser\'e  the  quality 
and  quantity  of  our  hay.  On  light  lands  I  should  plow  often — plant  one  year  if  1 
wishdid  to  raise  hoed  crojts,  and  seed  down  the  second  year.  I  should  not  mow  such 
fields  more  than  five  years — four  would  be  better;  say  a  six  years' rotation  without 
top-dressing.  I  should  manage  light  land,  if  I  wished  to  seed  without  a  hoed  croi),  by 
breaking  up  late  in  the  fall,  manure  immediately,  and  work  it  into  the  soil  thoroughly : 
cultivate  and  harrow  again  as  early  as  the  ground  can  be  worked  in  the  spring,  seed 
"with  grain  and  grass-seed,  or  grass-seed  alone;  if  a  dry  season  it  would  do  better  with 
the  grain.  I  should  use  larger  quantities  of  grass-seed  than  on  richer  land,  as  the 
plants  do  not  tiller  as  much,    I  have  tried  this  metho<l,  and  it  works  admirably. 

The  great  iK)int  to  bo  observed  in  successfol  grass-culturo  is  to  perform  every  opera- 
tion at  the  proper  time.  "When  the  conditions  that  govern  success  are  favorable  push 
the  work  ;  keei>  ahea<l  of  it.  Three  of  the  most  important  times  to  observe  are  thew^ : 
fall-seeding,  if  iM>ssible,  should  l)e  done  before  October;  spring-seetling  jis  early  as  the 
ground  can  be  properly  prepared ;  top-<lressing  should  bo  ai)pli«*d  the  last  of  October 
and  the  first  of  November.    The  season  for  making  romiwsts  is  every  day  in  the  year 

At  the  Manchester  meeting  Mr.  John  Johnson  read  an  essay  on  the 
same  subject.  As  to  the  i)roper  time  of  sowing  gi*ass-see(l,  and  the 
management  of  meadow-laiul,  Iw.  said : 

There  is  no  doubt,  however,  that  August  is  tho  i)ropi?r  time  lor  seeding  our  gi'ass- 
lands.  That  Kcems  to  be  the  time  when  nature  distributes  her  seeds ;  and  I  think  grass- 
seed  succeeds  better  when  sown  in  August  than  any  other  month.  1  believe  in  natural 
things,  and  nntun*  cannot  be  easily  broken  down.  To  seed  our  ground  in  August  we 
must  hasten  our  baying,  that  we  may  prepai-e  the  manure  heaps,  attend  to  tho  plow- 
ing, &c.;  and  it  is  a'  great  advantage  to  the  fanner  to  get  his  haying  out  of  tho  way 
at  least  by  tho  l*Jth  of  July.  Ills  meadows  may  be  U'ft  a  little  longer ;  but  no  English 
grass,  in  my  judgment,  should  remain  uncut  later  than  tho  12tli  of  July. 

It  is  essential  that  we  should  plow  pretty  deep.  Many  farmers,  for  AugiLst  seedin<j^, 
plow  shallow,  manure,  harrow  slightly,  and  sow  tbeir  seed,  and  thefirat  thing  they  see  is 
the  ^rass  growing  up  from  tho  ohl  roots ;  the  ground  becomes  nubby,  rough,  and  uneven : 
and  if  the  next  seast)!!  is  dry,  its  yiel<l  will  be  light  and  about  run  out.  The  ground 
Khoiild  be  iilowed  at  least  fi*om  7  to  t<  inclu^s  deep,  and  be  thoroughly  pulverized  before 
tho  manure  or  seed  is  applied.  Again,  if  wo  plow  in  August,  and  our  hay  is  cut  in  goo<l 
season,  we  may  reasonably  exi>ect  to  plow  under  quite  a  heavy  growth  of  grass,  which 
is  quite  valuable  to  tho  ci-op  following.  The  soil  should  bo  thoroughly  cultivated,  and 
stirred  with  the  harrow  and  cultivator  until  it  is  made  perfectly  fine,  without  bringing 
up  the  old  soil.  It  is  tho  same  with  tho  soil  as  with  all  kinds  of  drugs.  Wo  are  tohl 
by  the  dniggist  that  the  more  we  nib  this  or  that  down,  tho  moro  strength  we  get  out 
oi*  it  for  medicine,  llenro  the  more  we  work  and  mix  the  soil  the  gi*eator  will  be  its 
htrength,  r.nd  the  greater  will  be  the  erop  we  tak**  fr<*^i"^  >^*  Therefore  f<Ulow  the  plow 
with  the  cultivator  or  iiarrow,  in  onler  that  tho  soil  may  l»e  finely  imlverized.  TIim 
manure  must  l>e  made  very  fine,  and  allowed  t<>  dc'Compose  lieforo  it  is  applied,  so  that 
the  little  roots  may  take  hold  of  it  Viheii  the  <^ras»  first  springs  up,  and  not  1k»  obliged 
to  wait  until  it  becomes  decomiwsed  in  tho  soil*  '^^^  ^^^^  ^*  nourishment  will  make 
the  plant  weak  and  the  first  crop  light. 


of  thu  products  will  dejieiid  ODtirely  on  tbe  combiued  acttOQ  o 
gvuxt  canses  of  change,  and  tlio  pei^cct  harmony  with  which  tli 
If  wo  would  increase  the  producing  power  of  the  soil,  we  must 
jiixivent  tlie  iictioii  of  all  oaiises  niiich  interfere  injanously  witl 
diiciny  forces,  and,  if  possible,  aid  to  make  their  action  inor 
n:id  Dipid.  These  forces,  as  primal  aj^euts,  are  water,  firost,  a 
6<.>coud,  the  cLomieal  inllneiiccs  and  afSuities  which  these  caa 
into  activity.  Thoy  are  the  great  powers  of  the  naturul  world, 
so  far  beyond  our  control  that  we  can  only  hopo  to  slightly  i 
wlieu  tht^y  work  for  good,  or  retard  or  tone  them  down  whea  i 
tion  is  injnriuus,  and  then  only  by  aid  given  to  some  coanter  na 
Ihieiico.  After  pointing  out  the  eflectfi  of  these  caasos  or  in 
upon  the  soil,  and  the  loss  by  exhaustion  of  some  of  its  priuci 
cleuteiits,  Mr.  Btockbridge  closes  his  essay  as  follows  : 

tluiiiirva  arc  iii(li»;)cD3iiblo  for  successful  agrionltoio,bDt  they  alioiiU  be 
Uiu  Ruil  nut  KJi'iiily  tu  bo  rccoiivortod  ioto  nsetul  plant  orffanianu,  bnt  aimt  fit 
(if  tlicir  Kiii:ciiii;uid  Id  coiivcttin^  Ihii  mat-crinl  of  tbe  ooilluto  plant  laid-  •<■ 
iiif;  itH  ii;;)^('<;utt:  <|nauti(y.    To  accom|ilish  tliU  object 
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meute  of  plant  growth,  but  is  cold,  tenacious,  and  inactive.  To  get  a  crop  on  such  laud 
you  tell  me  to  apply  some  fine,  well-formented  manure  in  the  uill ;  this  may  be  mvuM 
so  far  as  it  goes,  but  for  the  land  yon  had  better  apply  broadcast,  and  mix  with  the 
soil  a  btroDg,  coarse  manure,  which  decomposes  rapidly.  The  decomposition,  witli  its 
power  of  absorbing  the  sun's  heat,  will  materially  warm  the  land  and  give  such  power 
and  efficiency  to  otncr  agents  that  the  soil  itself,  and  not  simply  the  manure,  is  capa- 
ble of  plant  production.  These  are  examples  of  what  may  be  done  on  a  large  scale  by 
the  action  ot  manures  in  your  fields.  Therefore  use  it  freely  and  judiciously  for  the 
Boil,  and  depend  upon  it  the  soil  will  take  care  of  your  plants,  and  consider  any  sub- 
stance a  manure  ix'bich  contains  plant  food,  or  which  by  it«  action  makes  it  out  of  the 
material  of  the  soil.  If  wo  have  rightly  interpreted  nature,  the  soil  in  the  hand  of  one 
who  understands  its  laws  of  soil-change  and  development,  the  influence  of  each,  tbo 
combined  harmonious  action  of  all,  and  the  power  of  manurial  agents  which  he  can 
apply  or  withhold  at  will — if  the.  soil  be  in  such  hands,  its  producing  iiower  is  vir- 
tually limitless. 

Mr.  J.  F.  Lawrence,  in  an  address  before  the  board,  urges  the  raising 
of  millet  as  a  forage  plant.  He  regards  it  as  preferable  to  fodder-corn 
for  winter  feeding.  It  can  be  raised  on  ground  too  poor  for  corn ;  the 
expense  of  its  cultivation  is  not  so  great;  it  is  as  easily  cared  as  Eng- 
lish hay,  and  is  much  more  valuable  as  a  forage  plant.  In  an  ordinary 
season,  if  sowed  on  warm  laud,  it  can  be  raised  after  the  hay  has  been 
harvested  from  it.    He  gives  the  fbllowing  experiment  with  this  crop. 

The  1st  of  July,  the  present  year,  I  plowed  a  piece  of  land  which  was  mowed  the 
day  before,  dressed  it  with  600  pounds  of  phosphate  to  the  acre,  seeded  with  one  half 
bushel  of  millet  seed,  costing  $1^  and  in  September,  when  in  the  milk,  I  cut  and  nicely 
harvested  two  tons  to  the  acre,  which  is  now  in  my  barn  lookin^^  as  green  and  beauti- 
ful as  anything  I  ever  saw,  and  which  my  cattle  and  horse  preler  to  the  best  hay  in 
the  barn.'  I  have  never  raised  a  crop  more  cheaply,  or  with  more  satisfactory  results, 
and  cannot  t«)o  strongly  urge  its  cultivation  to  my  brother  farmers  of  the  Stato. 

Mr.  Otis  F.  R.  Waite  contibutes  an  essay  on  the  subject  of  rotation  of 
crops,  from  which  we  quote  as  follows : 

No  one  will  denv  that  where  the  same  cultivated  crop  is  frequently  repeated  on  the 
eamo  land  and  allowed  to  perfect  itself,  its  product  will,  after  one  or  two  repetitions, 
l>egin  to  diminish,  and  if  persisted  in  will  in  some  cases  fail  altogether.  It  may  bo 
said  that  the  hay  crop  forms  an  exception  to  this  rule ;  but  when  it  is  considered  that 
grasses  in  ha.y-fields  are  mowed,  and  in  pastures  are  cropped,  before  they  perfect  their 
seed,  it  will  be  seen  that  the  exception  does  not  hold.  If  they  are  allowed  to  grow  to 
the  perfection  of  their  seed,  many,  if  not  all  of  them,  are  subject  to  the  same  rules  as 
other  crops.  Forest  trees  are  not  an  exception  to  the  rule.  Although  they  bear  fruit 
when  young,  and  for  many  years,  yet  they  are  a  long  time  in  reachmg  maturity ;  be- 
sides whioli  they  supply  their  own  nutriment  from  the  decay  of  their  own  foliage. 
Even  in  ftirests  nature  in  many  cases  clearly  indicates  the  necessity  of  a  change  of 
production.  Where  oaks  are  cut  down  they  are  usually  followed  by  a  growth  of  pine, 
and  where  j)incs  are  removed,  a  growth  of  oaks  springs  up— the  soft  and  hard  woods 
thus  alternating  with  each  other.  *  *  •  •  Alternation  of  crops,  or  the  growing 
of  a  regular  series  of  different  farm  crops  upon  each  and  every  field  in  successive 
order,  together  with  a  system  of  green  manuring,  or  plowing  into  the  soil  green  plants, 
has  given  to  Flemish  husbandry  its  great  and  acknowledged  x^ro-eminence  over  that 
of  every  other  country.  In  Flanders  it  is  said  to  be  no  uncommon  thing  for  farmers  to 
carry  on  the  operation  of  harvesting  grain,  j>lowing  the  ground,  and  sowing  turnip 
seed'  all  at  once,  on  one  and  the  siiuie  field.  The  ground  is  plowed  up  and  re-sowed 
with  another  and  difierent  croi)  as  soon  as  the  grain  or  other  crop  is  cut  off  and  re- 
moved. It  is  by  the  same  or  similar  alternations  of  crops  that  the  farmers  of  the 
county  of  Norfolk  and  other  sandy  regions  of  England,  once  very  poor  and  unpro- 
ductive, have  converted  them  into  the  most  fruitful,  wesdthy,  and  i>opulous  districts 
of  that  kingdom.  This  same  system  has  wrought  similar  changes  of  agricultural  im- 
provements in  Scotland  and  Germany,  and  it  will,  if  properly  and  perscvcriugly  pur- 
sued, produce  equally  beneficial  results  in  our  own  country.  There  is  nothing  in 
farming  that  requires  a  nicer  judgment,  or  on  which  tho  farmer's  profits  more  depend, 
than  upon  the  order  in  whicii  tho  various  farm  crops  cultivated  are  made  to  sncceed 
each  otln^r  upon  our  fields.  The  green  manuring  and  alternating  husbandry,  so 'suc- 
cessful in  Flanders,  hjxs  been  adapted  to  a  considerable  extent  in  nearly  all  the  other 
countries  of  lilnrope,  and  is  coTiNl^antlj' growing  in  favor  there.  Turnips  in  those  coun- 
tries have  been  used  quite  ge:}crnlly  as  a  soil-renovating  cnqi  with  great  advantage, 
their  large,  spreading  leaves  chawing  more  nourishment  from  tho  atmosphere  than 
their  roots  do  from  the  soil.    Sheep  aro  turned  into  tho  fields  and  oat  olT  the  tops  or 
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leaves  of  the  turnips,  and  as  many  of  the  roots  as  they  wisli,  leaving  their  mawuvi 
the  ground  evenly  distributed,  and  the  field  in  gopd  c<mdition  lor  a  BUQjCeediogqiru. 
giain. 

i\Ir.  Hiram  B.  Eoberts.  contributes  an  excellent  article  on  the 
of  how  to  make  farming  pay.    IIo  regards  it  as  the  safest,  and  in 
long  run  tlio  most  advantageous,  of  any  calling  witliin  his  know] 
especially  for  men  who  have  the  physical  ability  for  mannal  labor.  4i» 
those  who  dissent  from  his  views,  and  allege  that  .they  cannot  keep  up 
the  fertility  of  their  farms,  he  answers  as  foUoT^s : 

]Most  assuredly  they  cannot  keep  up  the  fertility  of  tboir  land  if  they  takeoff  vun 
than  they  return  to  it.  There  is  uo  nee<l  of  tliis  ozChanstlon.  llave  not  a  vei^  ]s^ 
))roportion  of  the  farms  of  this  State  the  means  upon  thomselTi^s  of  keeping  np  fc 
fertility,  T^rhen  all  the  manure,  both  solid  and  liquid,  is  jiroperly  preserved  aod judi- 
ciously apxdicd,  which  can  be  made  on  the  farm  ?  Tho  ainonnt  of  volnable  naDnif  i? 
not  small  which  can  be  made  from  one  horse,  one  cow,  ono  liog,  and  a  small  finulT. 
when  the  collections  from  the  bam.  pig-pen,  sink,  .and  privy  ore  all  preserved  lir  brag 
mixed  with  muck,  scrapings  from  tho  road-side,  or  even  Hand,  'it  wonld  se^m  tWtbe 
tillage  laud  of  our  farms  ought  not  to  grow  poor  when  properly  cared  for,  for  they  hav« 
tho  advantage  of  tho  manure  made  froni  the  h(hr  cut  on  lancl  tlia-t  needs  no  diOBK. 
and  from  pastures,  besides  what  can  be  made  on  the  farm.  Kt'ory  fanner  shonid  anil 
himself  of  all  the  manure,  whether  natural  or  artificial,  that  ho  con  apply  to  adno- 
tagc.  Tho  doctrine  that  our  farmers  should  coutmuo  to  i^roiy  poor  needs  invaitip' 
tiou,  for  all  history  shows  that  great  crops  have  been  raised  forhnndredfl  of  yeuson 
land  from  dressing  collected  from  tho  land  itself;  anc^ea«e8  almost  nnmberlesseaslie 
8howu  in  our  own  State  where  farms  have  been  greatly  improved  from  dressiogiM^ 
on  the  farm.  13ut  dressing  is  not  all  that  is  needed  on  a  farm  to  moke  it  pay. 
must  see  that  everything  on  and  about  the  faimi  is  attended  to,  ilrom  JanHOzytoJM*.- 
ary;  ho  must  see  that  his  land  for  cultivation  is  properly  ido  wod  when  it  is  not  Iff 
wet;  that  his  seed  is  of  the  first  quality ;  that  it  bo  sown  or  planted  at  the  pnpff 
time;  that  it  be  not  choked  with  weeds  from  May  to  November;  that  his  cnMbc 
harvested  in  duo  season;  that  all  articles  intended  for  sale  be  prepaxedipfin 
order,  and  be  sold  at  tho  right  time.    Tako  care  of  everything  rauieu  on  the  « 

not  so  much  as  a  bean  or  an  apple  be  lost  for  tho  want  of  caro  ;  have  ever;  *>•" 
animal,  from  the  tiny  chicken  to  tho  noble  l>oef-ox,  kept  in  a  constantly  tbn  mm^ 
<litiou ;  keep  tho  best  of  tools  to  work  with,  and  see  that  they  do  not  get  c  «  •<dcr 
by  neglect.  If  help  is  needed  employ  the  best.  Keep  fields  as  free  fromsuMM  ^ 
and  as  smooth  as  possible,  so  that  a  large  amount  of  work  may  bo  done  with  nukuuMt? 
with  horse  or  ox  power;  loolv  well  after  the  orchards;  prune  thom  every yeir,uil 
keep  the  land  mellow  about  them ;  pay  particular  attention  to  the  pastures,  that  nud 
neglected  part  of  many  otherwise  good  farms ;  drain  the  wet  lamls  on  them,  anddonot  Wt 


or  moss  as  often  as  either  of  thcso  nbstnict  tho  grass;  sow  down  with  red-top  ud 
clover.  Asln's  can  bo  very  advantageously  a])plie<l.  They  will  aid  the  gross  ttiafceef* 
down  bushes  and  moss.  Plaster  can  be  used  to  good  atlvantuge  oummeaoib.  All 
laud  inclined  to  bushes  and  too  rocky  ti>  bo  plowed  should  1)0  allowed  tocomenptv 
•jjrowth. 

Mr.  J.  n.  ITavwy  contributes  an  article  on  the  same  subject,  a  con- 
qderablc  portion  of  which  he  devotes  to  a  discussion  of  the  impcntaiitt 
)f  manures  iu  tho  operations  of  the  farm.    Ue  says  that  the  mannR 
leap  can  be  gi\*atly  increased  by  furnishing  hog-yards,  catOe'andhoise 
-talis  with  turf,  a^  an  absorbent ;  from  the  road-side,  tram  under  stOK 
'alls  iu  the  fields,  and  such  comers  as  no  plow  can  reach.    A  thoottiMl 
nads,  lie  thinivs,  can  thus  bo  taken  from  every  small  farm,  fipom  places 
viiere  ^^rasslias  rotte<l  and  leaves  collected,  without  bringing  the  binte 
"^wu  lower  than  they  were  fifty  ye^ars  a^o.    Saw-dust  and  Bwamp-mod 
■i.tke^,  a  very  good  li^rtilizer.     l[e  advises  that  cattle  and  horseft  bf 
'oused  in  summer  as  well  as  winter,  and  tliat  absorlients  be  spiCMl 
uih'r  tlieni  to  save  tho  liquid  part  of  the  manure,  whicdi  islYilly  ^WTal■ 
''•blo  as  the  solid,    in  support  f^     his  state»»*"nt  Mr.  Ilarvoy  gives  the 


DIGEST  OP   STATE   EEPOBTS.  497 

In  1657  I  spread  loam  soaked  wiUi  cattle-urine  on  one  end  of  a  picoe  of  oats,  and  ou 
ihe  other  end  solid  manure.  Where  the  urine  was  spread  the  crop  was  far  the  heaviest 
ind  darkest  colored.  8wami>-mnd,  a  thousand  loads  of  which  may  bo  found  on  almost 
)yery  farm,  when  rightly  prepared  by  being  drawn  out  beforehand  and  exposed  to  rain 
ind  frost  to  remove  its  acidity,  and  then  mixed  with  ashes  or  lime,  is  another  mroat 
nanurial  element.  •  *  «  Every  acre  of  forest-leaves,  when  the  rotten  mold  is 
;hree  or  four  inches  deep,  is  sufficient  to  manure  an  acre  of  the  field—equal,  once  iu 
svery  five  years,  to  twenty  loads  of  barn-yard  manure.  It  contains  two  out  of  the 
*our  bases  required  for  plant-fbod,  viz,  x>otash  and  nitre ;  also  a  large  amount  of 
vegetable  matter. 

As  to  the  proper  application  of  manures,  he  says: 

I  think  manure  should  be  harrowed  in  on  wet  land  and  plowed  in  on  dry  laud. 
rhen,  in  the  first  case,  it  will  not  be  leached  and  go  down  below  the  reach  of  the 
)lant-roots,  nor,  in  the  other  case,  be  too  high  and  dry  above  them,  and  its  strength 
Evaporated  in  the  air,  as  it  was  with  me  on  a  piece  of  com  in  1863.  This  was  broken 
ip  10  inches  deep  the  fall  before,  and  eichty  loads  of  bium-yard  manure  and  compost 
larrowed  in  on  the  furrows.  It  was  planted  with  thirteen  thousand  hills  of  com, 
Rrhich  started  well,  but  soon  dwindled  and  proved  not  worth  harvesting.  Last  year 
[  made  a  failure  on  the  other  extreme.  On  less  than  half  an  acre  of  tough  barn-grass 
rward,  I  plowed  under  fourteen  loads  of  barn-yard  manure  and  planted  with  com,  the 
roots  of  which  could  not  penetrate  downwimls  in  season  to  reach  the  manure,  and 
xx>r  com  was  again  the  result.  Low  land  should  be  plowed,  if  practicable,  even  if 
^u  have  to  use  a  steel  plow,  and  be  laid  up  in  beds  of  about  twenty  fhrrows  each, 
eaving  a  dead  furrow  between  for  the  water  to  run  off  toward  the  main  ditches,  and 
i  comi)ost  of  sand,  rather  than  muck,  applied  to  the  surface,  soaked  with  cattle-urine 
rom  the  bam-y^xl  or  under  the  stable  floors,  and  seeded  down  to  herds-grass, 
rreated  in  this  way  it  wiU  bear  heavy  burdens  of  grass  for  a  long  series  of  years,  the 
proceeds  of  which,  in  the  shape  of  barn-yard  manure,  can  be  carried  on  to  the  high 
^und  where  it  is  so  often  needed. 

Mr.  Joseph  B.  Walker,  in  an  essay  on  forest*^  and  forest-culture,  urges 
he  manufacture  of  all  forest-products  at  home.  He  regards  the  raising 
)f  timber  as  more  economical  than  the  importation  of  lumber  for  needed 
irticles  of  manufacture.  The  diflference  between  a  given  amount  of 
umber  in  the  rough  and  in  the  manufactured  state  is  much  greater  than 
s  commonly  supposed.  A  statement,  prepared  by  the  president  of  the 
S"ew  Hampshire  State  Board  of  Agriculture,  shows  that  white-pine  wood 
;rtll  sell  for  about  $4.75  per  cord.  This  wood,  when  manufactured  into 
nackerel  kits,  will  bring  $25.20.  Another  statement,  prepared  by  a 
gentleman  versed  in  the  business,  shows  that  1,000  feet  of  lumber  gen- 
^aUy  used  in  the  manufacture  of  furniture  is  worth  $15  in  the  plank  at 
;he  mill  where  it  is  sawed,  but  when  converted  into  furniture  and  ready 
br  market  it  has  increased  in  value  to  $75.00. 

The  secretary  gives  the  names  and  location  of  sixty  firms  or  compa- 
lies  engaged  in  the  manufacture  of  starch  within  the  State.  The  largest 
amount  manufactured  by  any  one  firm  during  the  year  was  163  tons, 
md  the  smallest  amount  10  tons.  With  one  exception,  these  manufac- 
;ories  are  all  located  in  two  counties — Coos  and  Grafton.  The  total 
imonnt  manufactured  by  them  is  given  at  3,0C0i  tons. 

Mr.  Dinsmore,  proprietor  of  the  Alstead  cheese  factory,  gives  the  fol- 
owlng  statement  of  fa<;ts  in  regard  to  his  operations  fo  the  year : 

I  commenced  making  cheese  ^(ay  10,  and  continued  until  Septeml)cr  5, 1871.  Dur- 
ug  that  time  I  made  from  my  .56  cows  20,832  pounds ;  sold  the  cheese  on  an  average 
f  14^  cents— $3,020.64.  In  the  spring  and  fall  I  made  1,800  pounds  butter,  which 
bveraged  me  38  cents  i>er  iH)und— $684.  Sold  IS  hogs,  310  pounds  each,  at  8  cents— 
.,580  pounds— $446.40.  Received  from  what  calves  I  sold,  $252.10.  Total  receipts 
4,403.14. 

Mr.  Dinsmore  does  not  give  his  expenditures,  therefore  we  cannot 
itate  his  net  profits. 
.32  A 
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Tho  twentysixtii  aimaal  report  of  the  secretary  of  the  Ohio  State 
Board  of  A/:ri iciwltino  for  the  year  1871  contains  over  600  pages,  a  larjt 
l)ortioii  of  ihc  iiiattorbeingof  a  very  interestiug  and  valuable  character. 
In  addition  to  the  business  transactions  of  the  board,  it  contains  the  prfr 
c(H*diugs  of  the  twen  ty-scvcntli  annual  convention  of  the  Ohio  State  Agri 
cultural  Society,  held  at  Columbus  January  3,  1872;  the  premiQic^ 
oli'ered  and  awards  made  at  tho  twenty-second  annual  fair,  held  at  Spring- 
Held  durin^^  the  month  of  September,  1871 ;  a  number  of  addresses  de- 
livered by  i)rominent  agriculturists  at  ditterent  points  in  the  State: 
reports  from  county  societies,  and  valnable  essays  on  **The  bwt  prac- 
tical means  of  preserving  and  restoring  the  forests  of  Ohio;^  "The 
wheat- root  maggot ;"  "Poultry -raising — different  varieties,''  &a  Some 
of  the  most  valuable  articles  are  reproduced  £coui  European  publica- 
tions, the  ]uore  elaborate  and  exhaustive  one  being  that  onUie^Iffl- 
portanceof  analyses  of  soils,"  translated  from  the  German  of  Albert  OrtL 
by  Mi\  John  II.  Klippart,  secretary  of  tho  board.  The  report  also 
tains  the  fifth  annual  report  of  the  Ohio  State  Horticaltnral  Sodety 
the  year  1871. 

The  annual  convention  of  the  State  Agricultaral  Society  was  ^ 
attended,  there  being  present  representatives  from  seventy-eight  c 
ties.    In  his  address  before  the  society,  President  Lang  alludes  to 
many  resolutions  heretofore  passed  by  the  association,  urging  npoD  ue 
legislature  the  importance  of  the  enactment  of  more  stringent  measures 
for  the  protection  of  wool-growers.    While  laws  have  been  passed  for 
the  taxation  and  even  killing  of  dogs,  and  for  the  severe  panishmentof 
the  owners  of  sheep-killing  dogs,  the  president  regrets  that  thei 
have  not  been  enforced,  and  that  tho  sheep  interests  of  the  Stau! 
no  better  ]>rotected  to-day  than  if  such  measures  had  never  been  em 
Touching  this  point  the  secretary  gives  some  important  Btati8tic&    . 
returns  of  live  stock  on  tax  duplicate  shows  the  number  of  dieep  vi 
the  State  in  1871  to  be  4,408,898,  and  their  cash  value  is  gpv«n 
$13,843,810.    l^eliable  returns  show  the  number  of  dogs  to  be  1      co, 
and  tho  total  number  of  sheep  killed  by  them  39,726.    The  total  t 
of  the  number  thus  debtroj-ed  is  $120,874.50. 

During  the  discussion  of  a  resolution  tendering  the  thanks  of  iheooD* 
vention  to  the  trustees  of  the  Ohio  Agricultural  and  Mechanical  Golkge 
ibr  the  ])rompt  location  of  the  same,  Mr.  T.  C.  Jones  took  oocasioD  to 
Ulude  to  the  fact  that  the  i)roportion  of  the  number  of  farmers  who  an 
n  public  life,  in  the  national  and  State  legislatures,  is  becoming  lesSi 
t  was  just  as  necessary  that  farmers  should  have  as  thorongh  and  Ub- 
'vai  an  education  as  men  in  any  other  calling.    In  the  early  histoiy  of 
le  State  governors,  members  of  Congress,  and  prominent  men  every- 
'«<»ve  were  practically  connected  with  agriculture;  and  it  has  beni 
•   ■•>sod  that  it  WHS  necessary  for  the  welfare  of  a  State,  necessary  for 
'^'      cltnre  '      he  nation,  that  not  only  the  energy  but  that  a  large pro- 
.w.  uon  of  t'      Mains  of  the  country  should  be  engage<l  in  agricnltaie, 
\oo.i-ise  wT^  <^'»e  lepiesentation  of  agricnlture  it  was  impracticablo 

1      '^''  '^v  ^•^overnmcnt.    Mr.  Jefferson,  with  all  his  confidence 

■out,  couUl  not  exactly  foresee  how  a  republican  goven* 
•  'uitiiined  with  such  a  population  as  we  mustnltimatrif 

«.^-    iHps.    The  speaker  then  stated  that,  in  locating  the 

,  K  o     III.  Is  had  compelled  t^^em  to  ask  donations  ftom  com- 
i*\'s     »»•     i'r»nklin  Count,      ^^ving  donated  $300,000, the 
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nmoant  was  larger  than  the  Gtovemment  donation,  and  more  than 
the  entire  fund  of  the  institution.  Out  of  the  Franklin  County 
:ioii  the  experimental  farm  had  been  purchased  and  paid  for.  While 
QterpriKo  is  now  regarded  as  established  upon  a  permanent  footing  ; 
to  place  it  in  an  entirely  unembarrassed  condition,  the  State  is 
I  upon  to  lend  it  further  aid.  Additional  help  would  seem  to  be 
sary  in  order  to  finish  the  college  buildings  and  to  make  the  other 
)vemeuts  contemplated  by  the  trustees. 

)fessor  Edward  Orton,  of  Antioch  College,  and  Messrs.  G.  S.  Innis, 
Harris,  D.  C.  Kichmond,  and  Dr.  J.  A.  Warder  delivered  able  ad- 
es  on  agricultural  topics  during  the  progress  of  the  convention, 
iddress  of  the  last-named  gentleman  was  on  the  subject  of  the  de- 
lation of  soils,  and  how  to  retain  their  fertility.  He  referred  to 
%  and  some  of  the  European  countries  to  show  that  their  system  of 
on  of  crops  and  judicious  fertilizing  and  manuring  of  soils  was  the 
proper  and  profitable  system  of  agriculture.  China,  with  a  soil 
lally  poor  and  unproductive,  and  with  no  stock  to  produce  manure 
rich  it,  has  been  made  wonderfully  prolific  by  the  untiring  industry 
;  people,  and  for  many  centuries  past  has  been  able  to  support  its 
use  population  of  over  400,000,000  of  peoplo  from  its  own  resources, 
uropean  countries  Belgium  is  the  best  cultivated.  Notwithstand- 
le  land  has  been  constantly  tilled  for  over  a  thousand  years,  the 
Lty  of  the  soil  is  such  as  to  produce  50  bushels  of  wheat  x>er  acre, 
other  crops  in  proportion.  England  is  another  illustration  of  the 
utages  derived  from  a  careful,  painstaking,  scientific  system  of  farm- 
Less  than  one  hundred  years  ago  wheat  averaged  only  10  bushels 
ere  in  England.  By  a  proper  rotation  of  crops,  by  drainage,  and 
jral  use  of  manure,  the  average  yield  has*  been  brought  up  to  36 
3ls  per  acre,  in  some  sections  as  high  as  50  and  GO  bushels  often 
;  grown.  Southern  Europe,  the  once  fertile  plains  of  Lombardy, 
nts  a  good  illustration  of  the  opposite  system.  By  cutting  off  the 
:s,  and  continual  cropping,  the  land  now  scarcely  yields  any  return. 
L  of  this  beautiful  and  originally  fertile  land  is  now  almost  a  barren 
i,  and  that  which  is  tilled  scarcely  pajs  the  expense  of  cultivation, 
le  ruinous  system  of  farming  in  the  United  States  Mr.  Bichmond 

effects  of  a  bad  Hystoni  of  fanning  can  bo  seen  all  over  tbo  United  States.    Tbe 
system  of  tbe  Soutb  is  tbo  worst.    A  very  few  years  with  this  crop  wears  out 
»bind.    Twelve  years'  continnal  cultivation  of  wheat  in  tbe  rich,  new  lands  of 
Qsin  will  reduce  tbe  yield  to  10  or  12  bushels  per  acre. 

great  State  of  Ohio  has,  in  some  past  ;$rear8,  liad  to  import  wheat  for  her  own 
nption.  Many  counties  now  produce  little  wheat.  I  have  good  authority  for 
▼  that  in  tbe  Miami  Valley  lands  which  formerly  produced  80  bushels  of  corn  now 
)nly  40  bushels  per  acre. 

New  England  States  grow  only  one-sixtieth  the  grain  they  consume,  and  the 
3tate  of  New  York  grows  less  grain  than  she  consumes.  Ohio  com  is  retailing 
inecticnt  at  $1  per  bushel  this  winter.  »  »  *  The  soil  of  some  of  the  New 
Qd  States  bad  become  so  exhausted  that  but  little  wheat  conld  be  grown  beforo 
membrance.  Com,  r^'e,  and  oats  were  cultivated  to  a  limited  extent.  In  Ma^a- 
;ts  and  Rhode  Island,  which  were  first  settled,  the  wheat-crop  first  failed,  then 
m  and  oat6,  so  that  they  ceased  to  become  paying  crops  about  1820.  The  inbab- 
then  turned  their  attention  to  commerce  and  manufactures,  drawing  their  supplies 
n  and  rye  principally  from  Western  Connecticut.  When  I  was  a  boy  there  was 
B  grain  trade  carriea  on  with  Boston  and  Providence  from  this  section.  The  land 
inring  this  period,  cropped  to  its  utmost  extent,  and  soon  exhausted,  and  the 
itants  of  Connecticut,  like  those  of  Massachusetts  and  Rhode  Island,  turned  their 
ion  to  commerce  and  manufactures.  Upon  the  opening  of  the  Erie  Canal,  in 
svheat  and  other  grain  was  brought  in,  and  sold  very  cheap,  from  tbe  then  rich 
of  Western  Now  York.  At  this  period  scarcely  any  grain  crops  paid  the  expenses 
tivation,  and  very  little  was  grown  in  the  New  England  States,  owiug^  to  the 
stion  of  the  land.     «     *     «     Our  Eaatom  States  ore  now  doing  what  England 


.  .. ' 


Dr.  J.  A.  Warder  addressed  the  convention  on  the  subject  of  tii 

X)lanting  and  forest  culture.    In  addition  to  this  address  the  report 

>     '  tains  an  elaborate  paper,  on  tiie  same  subject,  fix)m  the  pen  of  Sbr.  I 

Millikin.    Dr.  Warder  refers  to  the  feet  that  from  1853  to  1870,  ap 

,  of  seveutcen  years^  there  were  847,911  acres  of  land  deared  in  the  i 

In  of  Ohio,  a  rate  which  reached  nearly  50,000  acres  per  annum.    A1 

'    '  rate  it  would  require  but  half  a  century  to  destroy  the  entire  fore 

.  .;  i  the  State,  supposing  that  the  increasing  population,  already  forty 

^\'A  persons  to  the  square  mile,  be  no  more  wasteful  of  tneir  timber  tiiz 

X)rcsent  generation.    The  most  valuable  timber  trees  were  then  em 
•  ' ,;  atcd.    The  black-walnut,  the  oak.  the  cherry,  the  tulip,  ash,  beech 

I  j ' '  pines  are  those  most  desired  in  tne  arts ;  but  a  centm^  or  more  i 

quired  to  perfect  the  trees ;  and  to  produce  the  most  \^aable  logs, 
three,  and  often  more  centuries  are  needed.    In  the  forests  of  Ohi( 
I  ;  Indiana  the  logs  of  the  tulip  and  black-walnut  often  have  three  aiM 

'  ,  hundred  rings  of  annual  growth.    Near  Terre  Haute,  Indiana,  alo| 

I  ;  ^  feet  in  diameter  contained  three  hundred  and  ninety  rings,  without  0 

ing  the  heart,  which  was  decayed  for  some  inches.    Mr.  John  Lash 
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Tulip-Poplar,  tweuty-two  yeai-s  plantod,  2U  iacbcs  iu  diameler. 
»Sas6a£ras,  I'urty  yeoi'B  plautod,  22  iucbes  in  diamutt^r. 
•CottouwiKxl,  forty-two  yours  planted,  40  iuches  iu  diameter, 
liod  Oak,  fifty  years  planted,  43  mches  iu  diameter. 
Black  Walnut,  lifteen  years  planted,  14  inches  in  diameter. 
White  Pine,  nineteen  years  planted,  13f  inches  in  diameter. 
Chestnut,  seventeeu  years  planted,  17|  inches  in  diameter. 
Black  Locust,  thirty-eight  years  planted,  38  inches  in  diameter. 

The  following  are  measurements  of  trees  standing  in  blue-gra^  sod, 
clay  soil,  planted  at  Springfield,  Ohio,  in  1851  : 

European  Larch,  twenty  years  planted,  lOf  inches  in  diameter. 
Paper  Birch,  twenty  years  planted,  lOi  inches  in*  diameter. 
Red  Cedar,  twenty  years  planted,  9^  inches  in  diameter. 
Wliite  Elm,  twenty  years  planted,  14^^  inches  in  diameter. 
White  Pine,  twenfy  years  planted,  14i  inches  in  diameter. 
Norway  Spruce,  twenty  years  planted,  14  inches  in  diameter. 
Australian  Pine,  twenty  years  planted,  15  inches  in  diameter. 
Ailanthus,  twenty  years  planted,  15  inches  in  diameter. 
Burr  Oak,  twenty  years  planted,  15  inches  in  diameter. 
SQver  Poplar,  twenty  years  planted,  17^  inches  in  diameter. 

Others,  in  cultivated  ground  and  more  friable  soil,  but  of  same  age, 
measured  as  follows : 

European  Larch,  18  inches  in  diameter. 
White  Pine,  14  inches  in  diameter. 
Paper  Birch,  14^  inches  in  diameter. 
Deciduous  Cypress,  20  inches  in  diameter. 

Mr.  Ezra  Sherman,  of  the  White  Water  village  of  Preston,  Ohio, 
planted  seeds  of  locusts  and  red  cedar,  in*  1830.  At  the  age  of  three 
years  the  trees  were  set  out  in  a  grove  of  15  acres,  and  along  the  high- 
way in  an  avenue  for  200  rods.  In  1870,  or  forty  years  from  the  seed, 
two-thiixis  of  the  trees  along  the  highway  were  cut  down.  These  180 
trees  made  1,500  posts,  worth  35  cents  each,  or  $525 ;  that  is,  over  $8 
per  tree.  The  stakes  and  top- wood  for  fuel  were  worth  something  be- 
sides. Some  of  the  trees  in  the  grove  are  considered  worth  $10  apiece, 
and  the  15  acres  thus  stocked  are  expected  to  furnish  fence-posts  for  the 
whole  farm  of  1,500  acres  for  all  time.  The  cedar,  though  of  less  rapid 
growth,  is  more  highly  valued.  They  will  make  eight  posts  against 
thirty  of  the  locust  trees.  Mr.  Sherman  considers  that  the  stakes, 
poles,  and  pasture  of  this  grove  have  been  worth  as  much  as  it  would 
have  yielded,  if  free  of  trees. 

The  speaker  refers  to  experiments  made  by  Mr.  Schofreld,  of  Elgin, 
Illinois,  who,  for  the  following  reasons,  prefers  the  European  larch  to 
all  other  trees :  It  is  hardy,  of  rapid  growth,  easily  transplanted,  and 
bears  being  set  closely.  The  timber  is  unequaled  for  durability,  and 
having  great  strength  and  elasticity,  is  valuable  for  various  purposes. 
Every  thinning  he  counts  as  a  harvest.  The  first,  at  seven  years,  he 
uses  for  stakes.  The  second,  at  fourteen  years,  furnishes  3,600  fence- 
posts  per  acre,  which  he  values  at  $1,000.  The  third  thinning,  at 
twenty-one  years,  gives  600  trees,  worth  $3,000.  The  fourth  cutting,  at 
thirty  years,  affords  him  300  trees,  valued  at  $6,000,  making  a  total 
yield  of  $10,000  from  one  acre  in  thirty  years.  He  still  has  remaining 
upon  the  ground  300  trees,  as  a  permanent  investment,  worth  $6,000 
more,  which  will  continue  to  increase  in  value  annually. 

Mr.  Milliken,  in  his  essay  on  forest  culture  in  Ohio,  thus  alludes  to 
the  immense  consumption  of  timber  and  wood  in  the  construction  and 
repair  of  the  railroad  lines  of  that  St^te : 

Twenty  years  ago  wo  had  but  two  hundred  and  fifty  miles  of  railroad  in  the  State 
the  construction  and  working  of  which  required  but  an  insignificant  amount  of  wood 
Now  we  have  coasiderably  more  than  sis  thousand  miles  of  railroad,  a  sudden  growth. 
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• 
aii<l  Imt  ji  fi'ixction  of  wliat  is  to  como.  By  ii  law  now  in  force  tbfist^,  roads  inn«t Vi: 
rlo.-.i'd  \)\  more  than  ten  thousand  miles  of  fencing,  ami  how  ]jcrishablo  these  fena 
:ins  all  fainicrs  know.  Thcso  roadM  have  njoro  than  10,000,000  ties,  which.  I.viii;;espo* 
to  .'lir  anil  dani])nt*ss,  fI(M\ay  in  live  or  six  years.  The  n;:;grc£cate  length  of  wo^xlmn^j 
road  l>rid^es  in  Ohio  i.s  nearly  sixteen  miles,  and  of  tre»t]cs  more  than  Il'u  nil- 
Thcs:' arc  nerishalde  strnetnre^,  and  must  bo  frequently  replaced;  the  avemgoa^«. 
ih(^  771)  wood'Mi  l»ri(l«ies  in  Ohio  is  only  iivc  and  a  half  years,  and  of  llio  trestles  St'.\ 
yi?ars.  Moreover,  locomotives  burn  an  immense  amount  of  ^vood,  and,  althon^rb  f'\. 
is  burned  on  railroads  in  a  raniflly  increasinjj  ratio,  yot  the  consumption  of  woiPtlcn 
linni-s  jind  increases.  Ohio  locomotives  burned,  in  1870,  eighteen  times  as  miirhtj; 
as  in  1H58;  but  in  the  same  interval  the  consumption  of  wood  rose  from  •2ff9.41G  copj 
to  7UU,000  cords. 

Speaking  of  the  great  demaud  already  felt  for  young  timl^er.  JIi 
Millikiu  says: 

I  am  acquainted  with  a  region  of  this  State  T7horo  transportation  is  so  diilicnlr  tjj 
cord- wood  is  worth  Just  what  it  costs  to  cut  it ;  yet  even  in  this  district  tho  wood-i' 
thorou<rhly  culled  of  all  young  hickory  and  ash  trees,  which  have  been  soagLt  l<: 
agents  anil  procured  by  x>nrchase  or  theft,  and  have  eventually  passed  into  thebiau 
of  carriage-makers  anil  other  manufacturci's.  Near  tho  present  lown  of  Houston. £x 
teen  miles  north  from  Piqua,  (General  Wayne  made  an  encampment  at  iwme  tiu 
between  llO'Z  and  1795.  To  avoid  surprise  by  Indians,  he  caused  a  space  of  lU  iOifK 
be.  ch'ared.  In  IriCO  tho  buggy  manufacturoi-s  offered  0  cents  per  foot,  linear  measure- 
ment, for  hickory,  ash.  and  elm  logs  on  this  tract,  no  lop;  to  he  more  tnon  10  inches im 
k'ss  tiian  (>  inches  in  diameter.  Tho  aggregate  length  of  these  logs  was  no  less  this 
!2r),00U  iVet. 

A  few  facts  given  by  the  writer  touching  the  consamptiop  of  timte 
for  telegraph  poles  are  ^yorthy  of  consideration.     He  says : 

The  three  great  telegrapli  companies  which  operate  lines  in  Ohio  have  fonr  tbonsaod 
five  hundred  miles  of  poles  withni*the  State,  and  eleven  thousand  five  hundred  miis 
nf  wire;  in  the  United  St.ates  these  companies  maintain  fifty-seven  tfaousaiul  tifv 
hundred  and  torty-eight  miles  of  ])oles,  and  on©  hundred  and  sixteen  tbonsand  fin 
hundred  and  sixty-one  miles  of  wire.  Besides  this,  the  Marietta  and  Cincinnati  Bail- 
road  has  one  hundred  and  iiftecn  miles  of  poles,  and  two  hundred  and  fifty  mil^of 
wire.  #  *  #  Ontside  of  cities,  and  away  from  road-crossint;^  icl^ 

graph  ]>olcs  are  2iy  to  28  feet  long,  and  have  a  diameter  at  one  end  of  10  to  1^  \m\») 
and  about  .'>  inches  at  the  other.  At  this  time  the  no-caUed  white  cedar  poles  of  tlitft 
iliniensions  are  worth  90  cents  each  in  Chicago.  Such  a  price  for  this  timber,  whid 
has  undergone  no  inanufacturing  process  and  is  of  very  doubtfnl  durability, may gi^e 
some  basis  for  an  estimate  of  what  prices  will  bo  twenty  years  hence,  when  we  uall 
have,  ])(>rhaps,  two  or  three  times  as  many  miles  of  telegraph  as  now,  and  whentbt 
extensive  forests  of  Michigan,  Wisconsin,  and  Minnesota  ore  gone. 

Ill  view  of  tho  probable  high  prices  of  wood  in  the  no  distant  fatnre, 
Mr.  Millikin  says: 

No  one  ought  to  hesitate  about  planting  choice  sorts  of  timber,  even  on  land  irorth 
sl(K)  an  acre.  December  1,  1871,  good  hoop-poles  for  barrels  were  worth  $20  and$W 
])er  1  Mo  in  Cintrinnati.  Andrew  S.  Fuller,  author  of  the  Forest  Tree  Coltarist,  infonc* 
me  that  10.(MiO  such  poles  could  bo  grown  on  an  acre  of  ground  in  from  fire  toei^ht 
years.  If  half  of  tln^se  were  spared  wo  should  have  ^l^Sy,  and  probably  monsasibr 
gross  rc^ceipls  of  the  fii-st  crop.  Supposing  that  the  5,000  i>olefl  not  cut  at  liret  vnt 
cultivated  for  three  years,  they  would  be  tit  for  first-class  hogshead  hoops,  and  wnaU 
be  worth  ^10  tosTiVper  1,0<10  in  Cincinnati  to-day,  or  srtyi^o  for  the  second  crop. 
I'anncrs  do  not  need  to  be  told  that  this  will  pay.  All  tho  cutting  and  most  of  the 
cultivation  of  such  a  plantation  c^ould  bedone hetwcen  the  fall  and  early  spring,  whe 
ordinary  farm  work  is  not  ])ressing.  'A  hickory  plantation  would  last  forever  if  ctn 
only  in 'the  winter,  for  tho  spnmts  Avould  always  grow  straightcr  and  faster  thau  thi 
ori-iinr.!  trunk.  And,  if  the  i)lanter  sees  lit,  a  portion  of  plants  might  be  permitted ii 
i;n»\\  up  into  trees,  an<l  the  remainder  be  destroyed  by  summer  catting. 

^Er.  (ieorge  II.  Thurston,  president  of  tho  Pacific  and  Atlantic! 
pjraph  Company,  in  a  letter  to  the  writer,  commends  locast  and  re< 
vx'diw  posts,  and  says  he  never  expects  to  see  the  decay  of  such  as 
used  oil  the  lino  of  which  he  is  an  officer.    Oak  x>ole8,  which  are  s 
what  used  in  Pennsylvania  and  Maryland,  decay  in  from  six  toei 
years.  Chestnut  lasts  iVom  twelve  to  fifteen  years.  Tamarack  (Ameii 
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laicli)  has  such  ardent  friends  and  enemies  that  Mr.  Thurston  with- 
hoUls  his  opinion. 

The  writer  gives  the  follpwing  directions  as  to  the  preparation  of  the 
ground  and  the  phmting  of  trees: 

In  preparing:  the  soil  of  steep  liiUs,  tbo  margins  of  water-courses,  as  weU  as  rocky  or 
gi*avelly  soil,  the  usi^  of  the  plow  is  imi>o8siblc,  and  in  such  situations  tbo  spade  alono 
must  bo  used.  On  sucli  tracts  a  few  trees  should  bo  carefully  planted,  and  they  had 
better  bo  of  sonio  vigorous  variety  inclined  to  sprout.  When  the  ground  is  partially 
shaded  by  these  trees,  acorns,  nuts,  or  even  small  trees  may  bo  successfully  planted, 
and  they  will  flourish  if  room  is  giadually  made  for  them  by  the  ax.  For  such  sites 
no  tree  could  be  better  adapted  than  the  black  locust,  and  it  is  doubtful  if  the  planter 
would  even  wish  to  eradicate  it  in  favor  of  any  otjier  species. 

In  planting  a  continuous  grove  a  space  of  four  feet  should  be  left  between  the  rows. 
One  can  easily  cultivate  a  strip  of  that  width  by  going  over  it  twice,  and  so  long  as 
cultivation  is  needed  there  will  be  abundant  room  for  the  i)assage  of  a  horse.  If  rows 
were  established  much  less  than  four  feet  apart  cultivation  would  bo  impossible  after 
ft  few  years,  and  the  little  trees  would  need  to  be  thinned  when  so  small  that  the 
thinnings  would  have  no  value,  and  the  labor  and  expense  of  cultivating  them  would 
go  for  naught. 

In  the  rows,  plants  ought  in  no  case  to  stand  closer  than  one  foot,  if  it  be  intended 
to  grow  healthy  planta.  In  Europe  beautiful  hop-poles  have  been  grown  by  planting 
larch  trees  18  inches  by  2  feet,  and  hoop-poles  could  be  grown  as  close ;  but  the  destruc- 
tion of  the  plantation  is  in  such  cases  looked  for  as  a  matter  of  course,  and  as  reg&rds 
hickory  hoop-poles,  it  would  be  better  to  annually  destroy  a  portion  of  the  plants  by 
summer  cutting  until  the  whole  crop  shonld  be  grown  on  stools  four  feet  eacn  way. 

After  the  first  year,  then,  all  trees  ought  to  be  at  least  one  foot  apart..  From  a  well- 
managed  plantation  not  a  few  trees  may  be  sold  at  different  sizes  lor  ornamental  pur- 
poses, and  for  these,  and  other  stn£f  now  deemed  worthless,  a  sufficient  income  would 
be  realized  to  more  than  pay  the  expenses  of  the  first  ten  years  in  almost  any  locality. 
Where  it  is  necessary  to  transplant  from  a  seed-bed,  the  plants  should  be  at  once  set  in 
rows  both  w^ys.    They  may  thus  receive  perfectly  clean  culture  without  any  hoeing. 

Mr.  Millikin  then  gives  directions  as  to  thinning  and  pruning,  from 
^hich  we  quote  as  follows : 

No  tree  designed  for  timber  should  have  room  to  expand  its  branches  lateraUy  into 
what  may  be  i-egarded  as  its  normal  shape.  As  rapidly  as  is  consistent  with  the  health 
of  the  tree  the  stem  shonld  be  elongated,  and  should  be  bared  of  branches,  for 
branches  make  knots.  The  planter  cannot  expect  to  prune  his  trees  into  this  shape.  In 
this  country  pruning  to  this  extent  would  be  immoderately  expensive;  in  any  country 
the  removal  of  large,  healthy  branches  is  injurious  to  most  trees,  and  absolutely  ruin- 
ous to  others.  To  encourage  the  upward  growth,  and  to  check  the  nutrition  of  lower 
branches,  trees  are  so  planted  as  to  slightly  crowd  each  other,  and  when  the  vigor  of 
these  lower  branches  is  gone,  they  may  oe  removed  without  any  shock  to  the  tree  or 
injury  to  the  quality  of  the  timber  in  the  trunk.  On  all  coniferous  trees  the  death  of 
shaded  branches  is  extremely  rapid,  and  this  is  particularly  fortunate,  since  the  cutting 
away  of  live  branches  from  the  pines  and  spruces  is  followed  by  copious  bleeding  for 
years,  to  the  exhaustion  of  the  tree,  and  often  to  the  injury  of  the  bark.  The  scalding 
of  the  bark  by  the  resinous  sap  of  pines  has  been  observed  by  planters  in  the  West, 
and  one  of  them  recommends  to  leave  a  stump  four  inches  long  when  amputating  live 
branches,  and  to  saw  off  this  stump  when  bleeding  has  ceased.  But  in  the  plantation 
it  would  be  better  to  permit  a  branch  to  die  without  disturbance,  and  so  avoid  all  un- 
necessary check  to  the  trees.  The  planter  should,  however,  be  prompt  to  remove  dead 
branches,  because  so  loujf  as  the  wood  of  the  trunk  is  creeping  over  and  enclosing  a 
dead  branch,  it  is  making  a  knot,  which  will  be  deei)  in  proportion  to  the  forester's 
neglect. 

The  planter  shonld  be  warned  against  crowding  too  much.  It  is  sufficient  that  a 
tree  should  have  its  branches  approached  or  slightly  touched  by  its  neighbors.  Thin- 
ning should  be  commenced  very  early,  and  should  be  attended  to  at  least  once  in  three 
years  in  any  plantation  less  than  twenty-five  years  old.  If  long  neglected,  trees  grown 
too  thickly  begin  to  show  all  the  symptoms  of  old  age,  and  actually  die.  And  even 
when,  before  the  death  of  the  trees,  thinning  is  commenced  in  an  overcrowded  plan- 
tation, they  are  so  tall  in  prox)ortion  to  the  thickness  of  their  trunks  and  roots  that 
they  are  broken  and  uprooted  by  winds.  This  constant  thinning  is  its  own  reward, 
since,  after  the  first  seven  or  eight  years,  every  tree  wiU  bo  available  for  stakes  and 
fuel,  and  afterward  for  posts,  beams,  &c. 

Reports  from  county  societies  sliow  a  majority  of-  them  to  be  in  a 
flourishiug  coBdition,  financially  and  otherwise.    £)etailed  statements 


504  AGrjCTTLTURAL  REPORT. 

of  tho  trnnsactions  of  tlieso  assooiatioiis  (luring  tUo  year  woiv  reccivtl 
from  tlio  olliccrs  of  upwards  of  scvcuty  of  thcui. 

The  Madison  Couuty  cattle  sales,  as  i-cpQi'teil  by  Mr.  Irving  F.^VilL 
evideDcc  an  ini])roved  eouditiou  of  tlic  stock  of  tliiH  BCctiou  of  the  Slab'. 
;Mr.  Irving  concludes  liis  statements  with  tbc  following  conipaiisuu c 
sales : 

Tho  number  ol'  all  cat  lie  vsold,  (O^^O  head,)  us  agoiuut  5,401  licad  in  1870-71,  sIiot- 
a  larj;o  lucreasc.  Tlio  avoragu  weight  ol'  thixie-ycar-old  cattle  is  uovr  l,13Sponndsi!): 
Ihc  yoar,  a^^ainst  1,101  pouudH  last  year.  Twu-ycar-olds  aro  now  906  poonils;  bs: 
.year  f^^7  x>oiiiids.  Oue-yciu-olds  wo  it'poii;  at  047  jiouudSy  as  agunst  614  ponniU  i:. 
I^71.  Oxen,  por  yoke,  arc  now  averaged  at  t2,bUl  pouudtt;  last  report  gave  th»e  &' 
'J,GGO  x)oundM.  Jn  all  ol'  those  which  eouiprisc  the  greater  pai't  of  tuc  whole  ualesitl'- 
inereado  is  most  satLsfaetory  and  large. 

Tho  averago  weights  being  greater  and  tho  uumlM?it»  rtiiH>rted  lui'm.T  than  last  vi-sr. 
Avould  of  course  ma  lie  a  larger  number  oi'  pounds'  wcl;;iit|  but,  ou  tuo  other  hauiC  tb- 
avcrago  prices  and  eents  ])or  pound,  for  every  age  auil  kind,  aro  laigely  reduced ^<^ 
the  showing  of  I'-'/i.    Three-year-olds  were^last  year,  $04.13;  this  year,  $53.55.   "V 
the  average  of  three,  two,  aud  one  yeiir-olds  together,  from  last  report,  was 
pwr  head,  it  is  but  .s4U.*J8  foi*  these  ages  this  yeai*.    lu  last  report,  three,  txr^ 
ouc-3'ear-olds  brought  an  average  of  ijfo.VJ  nor  hundred  iraunds.     This  year  th 
bring  i$4.5u,  a  falling  oil' of  nearly  $1  i)er  Imudred,  which  is  only  in  pxopo         <•■« 
the  general  deeliuo  in  values  of  all  stock  within  tho  i)a8t  twonty-foor  moiiiua.  Ibe 
t(»tal  cash  results,  notwithstanding  the  deelino  in  prices,  is  almost  equal  to  last  ytv. 
being  about  §D,OOU  less  in  tho  i'ootnigs. 

The  number  of  hoi*8es  purchased  is  larger  than  last  year.  Tho  avorase  pricoof  tbw 
in  1S70-71  was  §ll'J.o7  iter  head.  Our  pi-esent  reitoft  shows  a  small  mcreaae^  hnu 
an  average  of  'Sll''>.7r>  for  the  year,  aud  for  the  past  six  mouths  ^V^JSiSf  against ^16J« 
iu  187]. 

Mr.  G.  W.Campbell,  iu  his  report  to  the  State  Horticnltnral  Society, 
thus  alludes  to  an  insect  which  seems  to  bo  doiug  some  damago  to  the 
hot-house  vines  of  Central  Ohio ; 

I  win  mention  that  I  have  been  examining  tho  roots  of  grape-vines  that  havp 
bunches  of  knots  or  bulbs  formed  ou  their  fibrous  side-roots,  and  by  tho  aid  of  r 
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(io  not  know  how  to  account  for  tho  fact  that  I  have  not  seen  tho  work  of  tauapUi 
on  any  of  the  out-door  vines  on  my  place  this  season ;-  but  in  two  of  my  ffreea-bonss 
t  here \vero,  in  x>atches,  vines  aifcctcd  with  these  calls.  \J\Hm  digging  the  plants  it 
was  found  that  iu  tho  ])laces  where  tho  leaves  had  been  atiiectGd  the  itwts  ymnman 
or  less  knobby,  and  abounding  in  little  bunches  of  knots  so  well  known  to  vina-piW' 
agators ;  and  upon  a  careful  examination  of  these  knobs  or  knots  with  apoireiinl 
glass,  1  found  tho  little  rascals  in  great  numbers.  Upon  smooth  roots,  or  upon  timi 
free  from  these  knoI>s  and  knots,  1  found  none  of  them.  Cutting  o^Mm,  IfonMliiol]iiB|g 
inside  these  knots — simply  the  clear,  white  substance  of  tho  ix>ot,  the  action  of  tlieapbi 
seeming  to  bo  confined  to  tho  surface  of  the  root.  I  liavo  not  carried  my  inveatigatkwB 
far  enough  to  enablo  mo  to  forui  an  opinion  as  to  tho  extent  or  probame  damagsdoM 
to  tho  vines  by  this  insidious  and  hithiM'to  unsiupected  enemy ;  but  it  is  not  impcMi- 
l>le  that  many  of  tho  maladies  to  which  the  vino  is  subject,  and  which  have  been  aitb- 
erto  unexplained  and  unoxplainable,  may  be  referred  to  tho  liiddcn  workings  of  this 
lu  icro.scopic  depredator.  • 

At  the  November  meeting  ol  the  society  tho  foUowiug-uamed  vane- 
ties  of  winter  apples  were  named  lor  cultiA'ation  in  southern  (Huo: 
White  Pippin,  Homo  Beauty,  Ilambo,  Baldwiu,  Patnom  Sosaeti  Cler- 
mont, Xewtou  Spitzenberg,  Milam,  and  Pomme  Gris. 

.Mr.  Campbell,  in  the  report  submitted  by  lum  at  this  meeting,  speaks 
<»f  his  uniform  failure  with  the  Walter  graiK)  until  ho  commenced  to 
graft  it  on  other  varieties.  lie  says  that  had  he  purchased  grafts  at  ISO 
each  when  this  variety  first  made  its  appearance,  it  wonld  have  beea 
more  protitable  to  him  than  vines  at  $3  and  $5  apiece.  He  isoonfldfiot 
the  grape  will  do  better  grafted  on  some  other  variety  than  on  its  own 
roots. 
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WISCONSIN. 

The  II  [lort  of  tlic  Wiseoiisiu  ISUiic  Agiiciiltural  JSociely  ibr  llie  yauv 
L871  has  been  prepared  by  and  pubUtdied  uuder  the  supervisiou  of  Dr. 
j.  W.  Iloyt,  its  secretary.  The  report  is  one  of  unasnal  interest,  and  in 
addition  to  the  business  transactions  of  the  society,  contains  a  list  of 
t     names  of  those  to  whom  premioms  were  awarded  at  the  eighteenth 

luual  fair  of  the  Association,  held  in  the  city  of  Milwankee  during  the 
latter  part  of  September,  1871,  a  synopsis  of  the  addresses  delivered  on 
the  opening  of  the  fair,  together  with  a  number  of  prize  and  other  essays 
JTL  the  following-named  subjects :  "  Management  and  rotation  of  crops 
jf  a  farm  for  mixed  husbandry  f  "  Market  gardening  f  "  Practical 
management  of  sandy  land ;"  "  Daily  fanning  f  "  On  the  cultivation  of 
Uie  cranbeiTy ;"  "  Planting  and  management  of  a  vineyard,  adapted  to 
Wisconsin  -^  "  The  cultivation  of  small  finnits ;"  "Practical  farm  manage- 
ment;^ "  Insects  injurious  to  agriculture;'^  '^Failure  in  wheat  cultuire ;"' 
♦Cultivation  of  Indian  com ;"  "Hemp  culture  in  Wisconsin  f  "The  rela- 
ions  of  labor  and  capital;"  "Poultry-raising — difterent  varieties;'' 
*  Planting  and  management  of  an  orchard ;"  "  Economical  use  of  straw 
)u  the  farm,"  "  Pork-raising  in  Wisconsin  f  "  Twenty  years'  lessons 
ii  fruit-growing;''  "Farm  fenced'  "The  dairy — how  to  get  and 
teep   a  good   stock  of  cows;"   "Economy  in  i)ork-raising ;"  "Beet- 

igar  making  in  Sauk  county;"  "Bee-keeping;"  "Grape  culture  in  Wis- 
M)nsin ;"  "Experiments  at  the  University  fiurm ;"  "Practical  experience 
u  orchards;"  &c.  The  work  closes  with  an  elaborate  report  &om  the 
jea  of  Professor  John  Murrish,  commissioner  of  the  survey  of  the  lead 
listrict  of  Wisconsin. 

Notwithstanding  the  weather  was  unfavorable  during  the  progress  of 
!}he  eighteenth  annual  £siir  of  the  association,  the  exhibition  proved  very 
mccessful  in  every  respect.  The  receipts  were  largely  in  excess  of  the 
expenditures,  leaving  the  treasury  in  a  sound  condition. 

The  secretary,  in  his  introductory  report,  says  that  the  year  1871,  in- 
lustrially  considered,  has  but  little  to  distinguish  it  irom  the  average 
in  Wisconsin,  except  that  the  late  frosts  of  spring  and  the  drought  ot 

tnmer  slightly  diminished  the  yield  of  certain  crops.  He  alludes  to 
uue  destructive  fires  which  occurred  in  some  sections  of  the  State  dur- 
ing the  year,  not  only  destroying  human  life,  but  laying  waste  many 
fair  and  prosperous  iwrtions  of  the  commonwealth.  The  wheat-crop, 
though  of  a  superior  quality,  was  imder  an  average  yield,  owing  to  rust, 
Irought,  and  the  ravages  of  insects.  The  oats-crop  was  faAvy  in  some 
^ases  the  yield  being  reiwrted  at  over  00  bushels  per  acre.  Barley  was 
dso  successful,  the  yield  being  above,  but  the  qmdity  a  little  below,  the 

erage.    The  corn-crop  was  8  to  10  i)er  cent,  above  the  usual  yield, 

id  of  superior  quality.  •  Potatoes  did  well,  while  the  tobacco-crop  con- 
siderably exceeded  the  average,  which  has  always  been  large.  The  cul- 
tivation of  hops,  which  was  formerly  a  leading  interest  of  the  State,  has 
3een  greatly  curtailed.  The  average  in  1871  was  probably  not  more 
:ban  three-fifths  as  great  as  in  1870.  The  production  of  fax  and  hemp 
s  gaining  in  the  appreciation  of  the  farmers  of  Wisconsin.  The  in- 
crease of  production  in  these  staples  is  believed  to  be  over  40  per  cent, 
ibovo  the  preceding  year.  The  soil  and  dimate  of  the  State  seem  to 
be  well  adapted  to  ^e  production  of  these  crops,  and  it  is  believed  their 
growth  may  be  made  very  profitable.  The-hay  crop  was  above  an 
[iverage  one,  but  the  autumn  pasturage  suftieo^ed  greatly  from  the 
[Irought.  This,  together  with  the  low  prices  of  butter  and  cheese,  had 
a  depressing  effect  upon  dairying  interests.    Increased  interest  is  mani- 


50G  AGRICULTURAL   REPORT. 

i'oMU'.d  in  slock-breetiiiiiLC  antl  stock-^Towing,  tbo  most  marked  featnif 
l)oin;.r  observable  in  the  i'oaiinj;^  of  improved  grades  of  sheep  for  vooL 
i\h\uy  new  uiiirshe.s  have  been  planted  witb  'crauberries,  and  the  cultcrt 
is  ni;i]:ing  rii|>id  |)ro<j:ress.  Tbo  apple-crop  was  from  40  to  •15i)ercMi 
above  an  avi*r;;ge,  wlnle  pears  and  the  smaller  fruits  produced  a  !l' 
yield.  As  liuit-troevS  become  acclimated  to  the  severe  frosts  of  vintK. 
their  croi):>  are  more  certain  and  abundant,  and  the  fruit  of  an  improTei 
character,  both  as  regards  llavor  and  size.  The  year,  upon  the  \rliol«. 
has  been  a  very  Iniitful  and  profitable  one  to  the  farmer. 

Considerable  in-ogress  is  shown  in  the  establishment  of  woolen  factfr 
ries.  The  number  of  mills  in  the  State  is  given  at  54 ;  number  of  sw 
of  mauufacturinf:  cards,  C3 ;  number  of  sets  of  custom  or  roll  cank*!'. 
The  capacity  of  these  cards,  if  run  the  whole  time,  would  be  2,320,<Xv 
pounds  per  annum,  but  from  one  cause  or  another  about  one-thinlof 
the  mills  in  the  State  were  shut  down  from  one  to  three  months  of  lie 
season.    The  following  is  the  result  of  their  operations  for  this  year: 

Xniiiber  of  pounds  of  wool  mnnnfacturcd  into  cloth,  yam,  &c l,r*}.W 

Number  of  pounds  mado  into  rolls  for  custom-work l'i(!,(0 

Total  nnmbcr  of  pounds  used l.fiiD.rtU 

The  wool  clip  for  1871  is  estimated  at  4,620,000  pounds,  which  i«  a 
much  larger  amount  than  the  home  mills  can  manufacture  into  doth 
and  yarn. 

Some  interesting  experiments  were  made  at  the  University  6m 
which  are  noticed  elsewhere  in  this  work.  .  This  farm  is  steadily  nndff- 
going  improvements  under  the  management  and  fostering  care  of  tk 
regents. 

The  secretary  deprecates  the  great  desire  for  large  tracts  o(  laai 
which  creates  a  tendency  to  careless  and  slovenly  culture.    A  fflwite 
amount  of  land,  with  better  cultivation  aud  a  more  diversified  agricd- 
tare,  is  that  system  which  most  certainly  leads  to  success.  There  is» 
such  thing  as  permanent  success  without  systematic  rotation  and  di- 
imring.    But  systematic  fertilization  is  impossible  without  a  libefli 
supply  of  live  stock.  The  conclusion  is  inevitable,  therefore,  that  gip 
growing  must  go  hand  in  hand  with  grass-growing  and  Btock'niisiD^ 
Here  and  there  one  is  found  who  practices  upon  this  manifest  principb 
as  if  it  were  cardinal ;  and  such  farmers  are  invariably  sncoessfuL  R* 
lands  are  so  limited  in  the  range  of  vegetation  but  that  a  variety  of 
crops  and  stock  may  bo  profitably  grown  upon  them.    But  there  aw 
limitations,  nevertheless,  and  they  cannot  safely  be  ignored*    Disregard 
of  conditions  is  manifested  by  the  readiness  and  uniformity  with  whid 
all  rash  into  a  novel  enterprise,  or  turn  their  whole  strength  npona 
single  branch  of  business,  whicli  can  only  bo  made  permanently  soe 
c^ssl'ul  by  giving  due  attention  to  the  claims  of  each  element  i      sei 
ing  to  hnrmonize  them  all.    Here,  as  in  almost  everything  else,     I 
ness  aud  blind  greed  manifest  themselves.    The  true  XK)Iicy  ot 
telligent  farmer,  when  he  sees  all  his  neighbors  turning  their  at       ' 
to  i)ork-raising,  would  be  to  turn  his  attention  to  raising  com,  m 
while  omitting  nothing  essential  to  steady  and  uniform  success.  ^ 
any  considerable  number  of  farmers  direct  their  attention  to  the 
duct  ion  of  a  certain  staple,  to  the  neglect  of  a  necessary  article  of 
sumption,  the  neglected  article  must  enhance  in  value  beoai      of 
shortness  of   the  supply  which  is  generally  the  result  of  ^miii 
acnuige. 

A  very  valuable  paper  is  coutributed  by  Mr.  Gustave  de  Ne 
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subject  of  tlie  iimiiagcinent  and  rotation  of  crops  of  a  farm  for 
(1  husbandry.  The  writer  bases  his  remarks  on  the  following  prop- 
)us:  First,  to  make  the  earth  yield  the  greatest  possible  amount 
s'ariety  of  products  necessarj^  or  desirable  for  the  sustenance  and 
brt  of  the  human  family ;  and,  second,  while  doing  this,  to  steadily 
ase  the  productive  powers  of  the  soil,  or  at  least  retain  them  un- 
wished.   ^Scarcely  two  farms  can  be  found  precisely  alike  in  all 

conditions,  therefore  no  rules  can  be  laid  down  which  will  suit  the 
>us  peculiarities  of  each.  Peculiar  conditions  require  peculiar 
ment ;  each  farmer  must  bo  guided  by  the  requirements  of  his  soil, 
)Osition  of  roads,  exposure,  currents  of  water,  &;c.    In  laying  off  a 

it  is  desirable,  whenever  practicable,  that  the  lots  be  so  distributed 
each  may  have  access  to  running  water.  This  being  a  labor-saving 
the  division  into  lots  and  the  arrangement  of  the  buildings  should 
lado  with  a  proper  regard  to  convenience.  Where  circumstances 
admit,  a  private  road  running  through  the  center  of  the  farm,  as 
s  the  two  most  distant  lots,  with  a  gate  opening  into  it  from  each 

will  be  found  desirable.  The  usual  size  for  farms  in  the  Western 
5S  is  a  quarter-section,  or  160  acres  of  land.  Allowing  20  acres  of 
amount  for  timber-land,  and  10  more  for  farm-buildings,  yards, 
and  hog  pastures,  and  lanes,  there  would  remain  120  acres  to  be 
ally  devoted  to  crop  culture  and  rotation.  These  120  acres  the 
^r  would  divide  into  six  lots,  containing  20  acres  each;  three 
kl  be  kept  constantly  in  clover,  or  clover  and  timothy;  one  in  pas- 
in  connection  with  the  timber-lot;  the  other  two,  grass-lots  to  be 
or  hay.  Of  these  the  oldest  seeded  may  be  used  for  fall  pasture, 
the  other  mowed  for  a  second  crop  of  hay  or  grass-seed.  The  lot 
for  summer  pasture  having  been  in  grass  for  three  years,  should 
roken  up  in  the  spring  following  for  ^  crop  of  corn,  potatoes,  and 
•  hoed  crops.  This  is  the  writer's  plan  for  restoring  exhausted, 
vorked  soils.  Of  course,  virgin  soils  require  no  rotation  of  crops; 
he  raising  of  grain  should  invariably  be  conducted  with  the  view 
e  future  introduction  and  cultivation  of  the  grasses  and  to  a  regu- 
lystem  of  rotation  of  crops.  Whether  stock-raising,  dairying, 
le  raising  of  grain  is  to  predominate,  or  whether,  as  appears 
rable,  all  these  are  carried  on  in  fair  proportions,  successful  farm- 
nust  have  for  its  basis  the  raising  in  a  large  measure  of  the  culti- 
1  grasses,  and  more  particularly  that  of  clover.  This,  then,  would 
le  proper  rotation :  the  fii'st  and  second  years  in  clover,  or  clover 
timothy  mixed;  the  third  year  in  pasture;  the  fourth  in  corn  and 

crops,  and  the  fifth  in  wheat.  With  land  of  ordinary  quality, 
ed  in  this  manner,  the  yield,  of  wheat  will  usually  average  about 
ishels  per  acre.  There  remains  one  more  season  to  complete  the 
se.  For  this,  plow  the.  wheat  stubble  under  as  soon  as  possible, 
ere  is  manure  to  spare,  after  putting  enough  on  the  pasture-lot, 
Ml  it  on  that  which  is  to  be  sown  with  the  light  grains,  oats,  barley, 
and  seed  down.  The  writer  prefers  to  sow  grass-seed  before  the 
Iragging  of  the  field,  and  states  that  he  never  met  with  a  failure 
I  sown  in  this  way.  Seeding  immediately  after  the  last  dragging 
10  a  good  method,  jiroviding  no  heavy  rain  intervenes  to  pack  the 
ad  before  it  is  done.  Grass-seed  cannot  be  buried  as  deep  as  other 
IS;  as  a  general  rule  the  larger  the  seed  the  deeper  covering  it  re- 
ts ;  for  this  reason  he  does  not  approve  of  mixing  grass-seed  with 
rain  in  the  drilling  machine  or  the  broadcast  sower,  as  much  of  it 

be  covered  so  deep  as  to  never  come  up.  The  same  system  of  ro- 
a  is  repeated  for  another  term  of  six  years.    If  the  proper  division 
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of  lots  liiis  1)0011  inado,  there  will  bo  constantly  ui)oii  the  fanii  ouoiid': 
ol' corn,  potiituct!,  &c.;  one  hi  wlicjit,  ouc  in  oaU>,  barley, iiiKlli^hl 
^niius,  aii<l  three  lot:s,  or  one-liali'  of  the  farm,  iu  grass.  All  tliekt: 
m  ^ass  should  receive  a  dressing  of  plaster  each  year;  that  iu  tea 
should  also  be  plastered  at  least  once  during  the  early  stages  of  b 
growth. 

After  enumerating  various  methods  for  restoring  worn-out  and  & 
hausted  soils,  preference  is  given  to  that  set  forth  above.  Pasturing i? 
the  least  exx)ensive  and  most  profitable  system^  in  that  the  fiemBerj 
animals  are  made  to  perform  the  work  of  enriching  his  land  while  k 
cumulating  valuable  products  in  ilesh,  milk,  or  wool. 

A  large  portion  of  the  lands  of  Wisconsin  is  composed  of  a  \ram. 
thin,  sandy  loam,  and  is  therefore  easily  exhausted  of  all  fit 

ments  necessary  to  vigorous  plant-growth.     To  prevent  the  exnau: 
of  these  lands,  while  at  the  same  time  they  are  required  to  yi'     u 
income  to  the  cultivators  of  the  soil,  is  a  question  which  i  c 

receiving  the  attention  which  its  great  importance  demands,  fs 

amon  g  the  more  intelligent  class  of  farmers.    Two  essays  are  cona 
on  the  practical  management  of  sandy  lands ;  one  by  Mr.  J.  6- 1> 
of  Madison,  and  the  other  by  Mr.  J.  W.  Wood,  of  Baraboo.    1 
of  the  first-named  gentleman  having  been  awarded  a  prize,  we  i 
from  it  as  follows  touching  the  qualities  of  this  soil  and  the  crops  i 
likely  to  exhaust  their  fertility : 

From  the  best  information  furnished  by  scieuco  of  the  manner  in  which  plants  gn*- 
it  is  inferred  that  they  lind  their  main  supply  of  food  near  the  aurfiioe  of  the  sim 
I'Yom  that  fact  it  may  be  adduced  that  in  the  thin  soila  of  the  sand  the  BoifdMilc 
always  bo  kept,  as  far  as  possible,  on  tho  surface,  and  never  buried  beneath  a  ^ 
layer  of  tbe  lower  barren  sand.    This  principle  is  weU  nnderatood  and  acted  on  bf  di 
tiUors  of  the  sands  in  tho  Southern  States :  and  to  it  may  be  tiaoed  their  oppontkBti 
the  ^^  turn-over''  plow,  as  they  term  tho  plows  used  in  the  Northern  States.   TloiiiV 
soil  of  barren  sand  ought,  nevertheless,  to  be  stirred,  thongh  it  be  not  broofl^ttBAt 
surface.    Soots  of  plants  iu  quest  of  water  wlUjpeneteate  into  the  groana.ftiii 
stirring  of  tho  subsoil  to  the  depth  of  8  or  even  Vi  inches  wiU  greatly  aid         ^ 
action.    Sucli  roots  i)enetrating  and  decaying  in  the  sand  fdU  hi  time  foim  «w»toi 
X)roper   depth.    After   that  dejpth  of  soil  has  been   obtained^  the  fhrrov  naf  ^ 
turned  as  deep  as  desirable.    The  result  may  be  expedited  by  a  free  nae  of  silt,  moi- 
ashes,  lime,  or  sulphur,  all  of  which  dissolve  tho  silex  (^  the  sand  and  fit  it  ibrtiK  w 
of  plants ;  heuce  a  free  use  of  these,*  or  some  of  them,  ap]^ied  to  the  sorfiuse  in  eooiw- 
tion  with  vegetable  manures,  is  Of  great  value,  and  woold  hurgely  oompeniate  firt 
natural  deficiency  of  clay  in  the  soil,  or  where  that  material  cannot  be  nrooored.  Sov. 
or  all  of  them,  are  valuable  on  all  lands  in  this  State.    UntU  a  good  depth  df  xidud 
has  been  formed  the  surface  only  should  bo  turned  over,  and  in  these  sands  the  tna- 
iiig  should  bo  done  whilo  the  herbage  is  yet  ^reen,  or  after  the  first  firasts.   Thaii^ 
Koil  cau  bo  stirred  by  means  of  the  teeth  or  knives  oil  a  properly  constructed  eoltivttft 
penetrating  to  the  desired  depth  in  the  bed  of  the  shaUow  nirrow.    Sach  an  impteni* 
vuuld  thoroughly  loosen  tho  earth,  but  woi^d  not  bring  the  barren  sands  to  the  0;* 
^.co. 
Wherever  there  is  suflicient  vegetable  matter  in  the  soU  to  grow  the  plants,  no  Inii 
II  Wisconsin  produce  grain,  corn,  or  potatoes  of  so  fine  a  quality  as  do  tbeie  som 
"nds.    Tho  wheat  grows  hero  heavy  m  the  kernel,  and  the  straw  is  so  stiff  i^^ 
K  idom  or  never  falls.    Com  matures  rapidly,  and  is  always  soond  and  ripe.   Pot 
ield  much  larger  crops,  ripen  better,  aro  more  mealy,  and  oonseqaentl^ 
*"'tious  and  valuable  than  thoso  grown  farther  south,  or  on  the  ^ay  so 
•  liaustivo  crop,  but  the  proper  manures  to  keep  up  the  hinda  for  its  p^vdi 
.,nn(i  '^     I''-  ^>re-placo  and  the  stable.    Wlu&tever  crops  may  be  grown  on  tSk      b»* 

"^i     -<     .^^xerablo  which  yield  a  large  amount  of  leaves,  straw,  or  other  «« 
...»„iA..         'o  Vtib  where  thev  grow,  or  returned  to  the  ffroond  in  the  shape  Om.  ». 
.ini--ir         Mw    /T-nec)C3  qj^^  cJovcr  aro  foremost  of  aU,  followed  by  com andgn^ 

'->  tiicn  enumerates  some  special  crops  which  can  be  pi 
^loui    .ii  these  thin  lands,  among  whir*h  he  mentions  pnm 
M  f^hes,  j^rapes,  raspberries,  blp'»>l*^r"'*«     Tiustarcl,  pcvwi      i 

^      Y    icfov#l    i|T''  "lomp  b'^  flOV^R 
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k  mustard  is  a  crop  that  delights  in  a  sandy  soil,  and  loaves  a  large  amount  of 
and  stalks  to  •Dricn  it.  All  of  this  refuse  should  be  allowed  to  rot  on  the  sur- 
r  be  buried  in  the  soil  while  green.  Few  crops,  when  the  modes  of  handliug  are 
t^nodf  yield  more  profit.    Mustard-seed  is  brouji^ht  to  market  as  mustard-llour, 

fftctured  into  table  oil,  in  the  production  of  which  it  rivals  the  rape,  olive,  and 
A.  Mustard  seeds  itself,  and  the  land  only  requires  working  with  a  cultivator 
"ow  each  spring  as  a  preparation  for  the  crop.  When  required  for  other  crops, 
id  is  easily  cleared  by  turning  under  the  green  plants,  or  by  cultivating  corn, 
il  would  increase  in  quality  by  continued  croppings  of  mustard,  as.  it  docs  not 

;he  salts. 
2'  is  another  crop  which  yields  a  very  large  amount  of  leaves,  chaff,  roots,  and 

If  the  leaves  are  left  in  rotting,  and  the  shives  arc  returned  to  the  ground, 
ill  be  sufficient  to  maintain  the  fertility,  and  the  soil  will  never  depreciate  whQo 
^ted  with  hemp.  If  there  is  sufficient  humus  in  the  soil  to  force  the  crop,  retum- 
)  refuse  afterward  is  all  the  soil  requires.  Hemp-fiber  is  almost  pure  carbon,  and 
ds  are  not  allowed  to  mature  when  fiber  is  the  object  of  the  crop ;  therefore, 

es  the  smallest  portion  of  salts  from  the  soil,  it  exhausts  the  soil  less  than  any 
.Jtivated  crop.  Its  true  value  is  less  understood  than  any  crop  grown  by  our 
9.  It  is  safe  to  estimate  that  for  fiber  it  will  produce  from  (75  to  $100  per 
ad  for  seed  from  $50  to  $75.  There  is  no  doubt  of  the  possibility  of  growing  and 
ng  hemp  in  Wisconsin  of  better  fiber  than  farther  south.  The  seeds  may  be  sown 
fall,  too  late  to  sprout,  or  at  the  earliest  possible  period  in  the  spring,  on  lands 
dd  in  the  fall.  Tne  young  plants,  unlike  flax,  are  not  destroyed  by  spring  frosts, 
orrown  for  fiber  hemp  kills  all  other  plants,  as  it  covers  and  shades  the  entire 

.  For  seed  it  must  oe  grown  in  drills,  and  cultivated  in  its  early  growth.  The 
» as  high  as  40  bushels  of  seed  to  the  acre.  Unlike  ordinary  farm-crops,  it  pre- 
3  same  tract  of  land  from  year  to  year^  if  its  refuse  is  left  on  the  ground. 

)  writer  states  that  the  single-flowered  or  opiam  poppy  is  another 
v^hich  thrives  on  these  lancU.  The  great  vsAxie  of  this  crop  consists 
I  very  large  crop  of  seeds — from  20  to  40  bashels  of  60  pounds  to 
ire— which  are  gathered  by  cutting  off  the  balls,  so  that  all  the 
( and  stalks  are  left  on  the  ground  to  enrich  it.  An  important  &ct 
borne  in  mind  is  that  mustard,  hemp,  and  the  opium-poppy  will 
(undant  crops  on  soils  too  thin  for  even  the  production  of  grass, 
sandy  lands  as  naturally  grow  only  the  most  noxious  weeds  will 
ce  these  crops  in  abundance ;  and  for  the  amount  of  vegetable 
r  they  will  yield,  in  the  form  of  tap-roots,  leaves,  and  stems,  in  a 
few  years  they  will  convert  drifting  sands  into  a  soil  capable  of 
Qg  good  crops  of  clover,  grass,  and  grain. 
>  same  writer  contributes  a  paper  on  hemp  culture.  He  regards 
[mate  and  soil  of  Wisconsin  as  peculiarly  adapted  to  the  growth 
s  staple,  and  gives  directions  for  its  planting,  cultivation,  and  the 
ration  of  its  fiber  for  market.  As  the  annual  reports  of  this 
tment  contain  all  necessary  information  on  these  points,  we  refer 
0  what  Mr.  Knapp  says,  as  to  the  profits  of  hemp  culture : 

-Pressed  lint,  as  it  comes  from  the  break,  has  sold  at  Saint  Louis  during  the 

uf  1872  at  $70,  common ;  $80,  good ;  $90,  prime ;  $92  to  $100,  strictly  prime  to 

^175  to  $180,  dressed ;  good  hackled  tow  at  $80  per  bale  of  500  pounds.    These 

ke  the  lint  worth  14, 16, 18.  and  35  cents  per  pound,  respectively.    New  York 

are  stiU  higher.    Land  wnich  wiU  yield  50  bushels  of  com,  or  12  of  wheat, 

^uce  a  thousand  pounds  of  undressed  lint  per  acre.    The  average  crop  in  Ken- 

knd  Missouri  has  oeen  from  800  to  1,000  pounds  of  dew-rotted  lint  per  acre. 

ought  to  give  as  large  a  yield.    Raised  for  seed,  its  yield  is  from  30  to  45 

.  ^cir  acre,  worth  $1.50  per  bushel  or  more,  and  the  coarse  lint  from  the  seed- 

9  worth  $i50  a  bale,  which  wiU  more  than  pay  the  cost  of  cultivation.    Thus  it 

:idily  bo  seen  that  but  few  crops  will  surpass  it  in  profit.    Last  year  a  farmer 

inkakee,  Illinois,  was  paid  $100  for  the  hemp-straw  which  grew  on  an  acre  of 

fter  it  had  been  rotted  on  the  ground  where  it  gi^w. 

David  Williams  contributes  a  paper  containing  some  valuable 
iics  as  to  the  cost  of  building  and  the  keeping  in  repair  of  fences, 
lable  timber  for  fencing  diminishes,  the  importance  of  this  ques- 
imes  a  rapidly  increasing  interest.    Mr.  Williams  says: 
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At  present  farmerR  in  fully  ono-half  of  tbo  improved  portioDS  of  tbo  State  »» 
Btricttid  to  posts  aii(I1;o.'mls  for  all  fann-fonces;  and  not  only  the  •ost  of  thi!«matiTu!. 
Imt.  itK qiiulity,  its  Dipid  dclt'iioriition,  tbo diniinihhing  supply,  aud  tbuaoniewha:  it^ 
cliaracirr  of  its  resist iujj:  powor  to  tho  nssaultH  of  farm  Btock,  present  quo>ii(Mhi^ 
v<  ry  o(»nf>id;'ral»lo  iiapoitiiiico  for  Ktudy  and  e::pt;rimciit.  Tho  actual  ygiox'jiaiow":  I 
of  f;iini-l»'nc«'s  to  tho  iiMuiors  of  this  Stat*  so  very  fur  exceeds  any  estimate  lib'.' 
to  l)t5  inudt:,  rhsit  1  hiwo,  -with  tlio  assistance  of  a  number  of  well-informed  fiiriuer^-. 
tills  county.  ( Will  wortli, )  nuulo  a  careful  compntation  of  tbo  iirst  cost,  annual  Utt-in^n- 
tioii,  porceiir.jiuid  cost  of  nnnual  repair.  Tbero  aro  sixteeu  townebips}.  or  sevcu  Lr- 
drt'd  and  lit'ty-six  s({iiiir<;  niil(\'t,  in  tin;  county.  Irlstiniatiug  oue-bixteeutb  nslake.poiid.'. 
or  abandon;  d  lands,  <ri\'vii  live  bundrcd  and  forty  Kquare  luilcR,  or  345,t'i0t)  acrt-s  of  is- 
proved  or  iiicIosjMl  land.  Tbis,  if  fenced  into  40-acre  lots,  "will  require  live  rodic: 
fence  to  llie  acre,  (a  <.'arefiil  estimate  gives  J;^  acres  as  tho  avoraj^  sizcof  lieldsii); 
l,7:iS,0U0  rods  of  tVnce,  exclusive  of  onianiental  and  villago  funcei}.  EHtimaliD'tK- 
eigbtli  of  this  j»s  division  feuci',  and  tbereforo  duplicated  in  the  forecoinjif  eaiB&'j 
and  to  include  also  toniporary  and  comparatively  wortb1l*ss  fcDCo,  will  {;ivc  inevn 
nnmbors  l,r)nn,OiH)  rods  of  fann-fenco  for  tbe  county,  100,000  rods  for  each  tovmhip 
(one-sixteenth  of  the  total  area  having  been  thrown  ont  of  tho  estimate  u  lakei 
])0])(ls.  or  abandoned  lands)  of  improved  or  inclosed  lands.  From  carefully  pn'panid 
<Iata  1  tind  about  two-iifchs  to  be  bigbway-fcuco,  makiDg  600,000  rods  of  Ligi!v:j- 
fence  for  the  county,  and  40,000  rods  for  each  township. 

Estimating  tbe  CH)st  of  tbis  fence  at  $1  per  rod  gives  $1,500,000  for  tbe  cooDty, lai 
.si 00,000  for  L-ach  township.  Two-fiftbs  ot  tbis  for  highway-fences  give  8<>00,Utvw 
the  county  and  s40,(}U0  for  each  townubip,  or  a  total  cost  of  all  fami-feDces  olf  M^ 
nearly,  pei*  acre,  and  a  cast  of  §1.73  per  aero  for  highway-feuce.  Estimatio;;  U'ltf 
cent. \>n  iirst  cost  for  annual  deterioration  aud  repairs,  and  7  per  cent,  interestoafin; 
cost,  gives  ^*'J7r),000  as  tbo  aggregate  annual  cost  of  fann-fence  for  the  wnntr,  a2d 
SlH,:i:i:<.:):i  for  each  townsbi]).  Fully  two-iiftbs  of  tbis  are  for  highway-fence.  If'toi'ii 
Buiu  be  added  the  cost  of  village-fences — mainly  mode  necessary*  by  tho  iierniciKi 
babit  of  ubing  the  bigbway  as  a  public  pasture — tbe  total  cost  of  feucie  for  toecooc? 
Avill  be  sv.elled  to  the  considerable  sum  of  $1,750,000,  aud  the  annual  cost  to^'^Si/Ml 

The  report  coiitains  a  communicatioii  from  Mr.  W.  Weferling,  super- 
intoudent  of  tbe  Sauk  County  Beet-Sngar  Manufacturing  Gompanyf  gir 
in^  a  detailed  statement  of  tho  oi^eratious  of  the  establishment  fer  a 
period  of  sixty  days.  Uis  experiments  demonstrated  the  success  of  de 
enterprise,  though  the  results  in  all  respects  were  not  entirely 
tory.  The  writer  states  that  the  conditions  for  raising  the  sogar 
in  Saiilv  County  are  excellent.  The  soil  is  mild  and  normal ;  ext  ^ 
nary  salts  are  not  present  in  injurious  proportions;  saltpeter, whicu in 
some  localities  has  occasioned  the  total  failure  of  like  enterprises,  is  not 
found  here  at  iiU.  This  important  fact  gives  vitality  to  the  enteipzije, 
and  guarantees  success  in  the  future. 

The  company  last  year  planted  230  acres  of  beets,  which  yield 
and  one-half  tons  to  the  acre,  or  a  total  of  1,035  tons— not  enouga 
ag^Tcgate  to  keep  the  estabhshment  running  for  more  than  tiro  i       > 
out  of  a  season  reckoned  at  live  months.    The  yield  and  valaatioa  uf 
these  1,035  tons,  or  L',070,000  pounds,  of  beets  are  given  as  follows: 

Sold  450  barrels,  of  ii'^O  pounds  cacb,  or  99,000  pounds,  A  sugar,  at  12|- cents.  ^VL^^ 
Sold  79  barrels,  of  *J20  pounds  each,  or  15,400 pounds,  B  sng&r,  at  11^  oents.  l.^'l 
I  Jiisold,  100  barrels,  of  '200  pounds  each,  or  20,000  pounds,  raw  sugar,  at  9  cents      1 

Totals 134,400  pounds  sugar,  at lo.Wfi 

Add  72,:jr)0  pounds  molasses,  worth 75 

Total  valuation  of  saccbarino  products , lfi,Ot^ 

Estimating  the  capacity  of  the  factory  at  25  tons  per  day,  and  di 
ing  tlie  total  number  of  days  into  the  total  amount  of  the  above  vai 
tion  of  ilu».  products  of  the  business,  gives  a  total  income  per  di     » 
811)-,  or,  in  round  numbers,  S-100.    The  expenses  of  tho  establi     neut 
in  working  out  these  results,  though  normal  in  respect  to  the  c»ik 
of  the  lactory,  amount  to  a  much  larger  sum,  relatively,  than  woaia  « 
necessary  if  the  capacity  was  twice  as  great.    Stated  accurately,  thef 
were  as  follows : 


DONATIONS  TO  MUSEUM. 


Xamo. 


Residence. 


Article 


Aikeii.  D."Wyatt.,. 
AtAvator,  Dorcncc. 
IJakor.  WiUiamE.. 

Ilartlett.K 

JJatcheUlcr,  D.  W.. 

l!CDUCt,  J.  D 

lilackbiu^  John  A 
VAins,  B.  K.  &.  Son  . 


Do 

i)ran(l\'wiQo  Fai-mcrs' 
Clul). 


Brcilt,  r»  &  Co  . 
Lrower,  Isaac  M . 


Bryant,  Cliarles. 


Cokesbnr}',  S.  C 

U.S.  consul,  Tahiti 

Eshcol,  Perry  County,  Pa. 
Vermillion,  N.  T 


Anamosa,  Iowa  . 

Victor,  Iowa 

New  York,  X.Y 


do 

Chester  County,  Pa 


Cassol,  J.  P 

Chapman,  Capt.  T.  F  . . 

BaviA,  Miss 

Dillingham,  J.  P 

Eastman.  Prof.  J.  II 

Epping,  J.  P.  M 


Fallon,  n.  J 

Eerguson,  P.  liiee. 


Pesscnden  'William.. 


Filta,R.  n 

Finch,  D.L 

l^dlcy,  Samuel  AI . 


ViB  Fulton  street,  N.  T. . . . 
U.  S.  consul,  Levuka,  Fj(ji 

Islands. 
Spocial    agent    Treasury 

Department. 

Wakefield,  Md 

Kcd  lUver  Landing,  La 

Somers,  Conn 

NowBeme,N.C 

Washington  Obsorvatorv- . 
Laurel  Point,  Graham viilo, 

S.C. 

New  York  City 

Spcncertown,  iT.  Y 


XdsliTillo,  Tenn. 


Lawrenoo,  Kans 

Vienna  Station,  Va. 
Lane  County,  Oreg. 


Foster,  S.D 

Francis,  15.  W 

Haldorman,  H.  A 

Hastings,  ILS 

Henry.  It.  P 

iforstim*.  I).  W 

Ilyaui,  B.  D 

.TcwpU,  P.  A 

T/Owis,  William  L 

Ivewl.s,  J.  M 

Mrrwin,  I* 

HcConnell,  James  II. . 

Do 

Moffitt,  Daniel ' 

Moore,  M.  M i 

Nance,  W.L 

Paige.C.H 

I*ayne,  J.  ^I.,  M.  D 

Peters,  Kirhard 

IZidgclj',  W.  C,  e«»i 


Siiundera,  William . 
Schacffer.  Dr.E.M. 
Seaman,  William  .  - 

Shaflor.J.  M 

Sharp,  S.W 

Sliortridge,  J.  II  ... 


Windham  County,  Conn. 


Wabash  County,  Ind 

Kockenut>  Tex 

AVashington,  Kv 

Philadelphia,  Pa..-. 
Washington,  D.  C  . . . 
Lake  City,  Minn .... 

Louisville,  Aliss 

do 

Washington,  D.  C . . . 

Sprinslleld,  111 

do 


S:ni:lisonian  IiiKtitutiou 


Nashville,  Tenn 

Algonn.  Iowa 

itarner's  Station,  ^lisit . . . 

Atlanta,  Ga 

Ik>than\',  ISrooke  (Joimty, 
W.Vfl. 

Washington,  D.  C 

......do 


Fairfield,  Iowa , 

Newville.  Pa 

Cottage  Grove,  J^ne  (coun- 
ty, Oreg. 


Do. 
Do. 


Slunton,  Fivd.  J 

Stnmp.s  .I.IM.  li 

Tallev.J.  JI 

Wnlkor.  i:.  L.,  M.l).... 

Whitakor,  11 

J)o 


Drnror.  Colo 

GroRnsburcli,  P.i 

PlantersviMo,  Ala 

MansUeld  Valley  P.  (>.,  I'aJ 

Warstiw,  III 

do ! 


Binl  found  in  nliosphate-lieda  of  Sontb  Caici!:i 

Samples  of  cotton. 

Grasshoppers. 

Excelsior  oats. 

Fish«hawk ;  ci'ecn  heron. 

Specimens  oiJXaphtramtrafnHorata. 

Samples  of  spring-wfaeRt. 

Two  samples  largo  white  and  lar^e  ml  Tnpi. 

onion. 
General  Grant,  cncnmbcr. 
Com  from  John  S.  Hope;  four  acres avr-nt li 

buahela,  shelled.    Com  ftom  Cfaarii-s  L  CaA 

one  aero  average  115  boahels,  shdk-d. 
Aniline  colors  nsed  to  size  silk,  linen,  acd  mrs*-! 
Cotton  and  liber  of  BmutonetM  papynfiii\: 

papcr-uinlberry  "pappa." 
Seal-skin  &om  Saint  Panl's  Island,  Alaska. 

Orinoco  tobaceo-Icaf;  seed  trmn  DepaztninL 
Calcutta  Jatc-seed  and  Jute  sample. 
Three  ears  pop-eom. 
Specimens  of  cotton-insects. 
Papyrus  i'nm  Symcnse»  Sicily. 
Green  seed-cotton,  line,  two  samples. 

Cotton  fh>m  Vcnemela,  and  cotUm-bsle. 
Horn  of  African  sheep;  bags  madeof  liirl;:^^ 

leather  ponch:  knifo  and  dieath,  wd  iptdKi 

of  fabric. 
Head  of  wheat  taken  fhmi  an  adobe  bridaXer 

Mexico. 
Twigs  punotnred  by  insects. 
Specimen  of  com. 
lace  nop-com ;  sqiUrrel-aknll.  showing  dtlmsi 

Ilickory-gtatA  and  bnttemnts. 

Egyptian  cotton. 

Flax  samples. 

Chaparrol-cock,  {Geoeoeeyx  eeOiforRSeia.) 

Insects. 

Fine  specimen  of  dark  Brahma  hen. 

Pimpla  Itinator,  tine  specimen. 

ITes[>er  rose  crab-appio. 

Specimen  of  cum. 

Sorghum-simp. 

Ramie  i^m  ^ew  Orleans. 

Indhin  mallow,  {AbutUon  tfricniiuc.} 

Indian  mallow  fiber. 

Fimgus,  {Doedalea  tpiereeria.) 

Corydalis  comiUa. 

Com,  r>0  pounds  to  tho  bnshel,  alieUed. 

Cecropia. 

Ocelot-skin,  <Texas  leopoxd-cat.) 

Sunflower-seeds.  rariegateiL 

Sample  of  wool  fltrni  fleece  that  welshhl  L' 

pounds. 
Worms  forming  a  snakc-lilce  mass,  (SdMra.) 
Ceratocampa  rejfolUi, 
Galls,  &c. 

Skin  of  yellow-liammor.  {Colapttt  anntM.) 
Partridge ;  Cochin  fowls. 
Digger-squirrel  Irom  Oregon. 

Sample  flperlmenof  insects,  plant^  &c. ;  oacv^ 

Mexican  turkey  skin. 
Wheat  and  insects. 
Package  insects  IVom  Dr.  T.  J.  K.  Keenan :  innw 

Lieutenant  F.  Tattle,  U.  S.  rrvenue  marine. 
Sampli*  of  wheat. 
( f  aUs  on  elm. 

}Uh\  and  white  car  of  com. 
Arrow-points,  bntierflles.  &r. 
Specimens  of  apple  and  peach  Uirers. 
lion-rs  in  npplu  and  peAch. 
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culture,  need  of  a  more  diversified  system  of,  in  Michigan 483 

tho  conditions  of,  at  tho  outbreak  of  the  Revolution 281 

the  secret  of  prosperous 445 

tama.  Agricultural  and  ^lechanical  College  of :{49 
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:et-osier 452 

culture,  annals  of,  for  1872 402 
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pear-treo 13 

Blodget,  Loreu,  on  forest-culture  on  tho  plains 3S 

lUue-grass *! 
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farm-animals 

livo  stock  in  the  spring -.- 

Cnniiceticut,  large  farming  in 

use  of  fertilizers  in 

Yale  College,  in 

Corn - 

Coolev,  experiments  with 

crop  of  Iowa  in  1871 

lodder ---•-.......,, 

for  fuel - 
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P»ni     rlvania  yellow,  experiments  with 4J7 

I  Aaann&ctnres  thereof,  valnes  of,  exported .".'  72 

onological  and  statistical  history  of - 40g 

A.Mji  Island , 192 

profi^ress  of  the  culture  of,  in  this  country 294 

seed  on  sugar-land 436 

Tahiti 422 

>errie6  in  Wisoonsm 442 

of  1872 .• 9 

rsportsof  Mississippi 448 

lySacoessiye  volunteer 440 
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ration  of  forest-trees • »....  161 

the  cinchona 169 

•a        168 

cher,thonew 4S| 

,  grasses  for •». 480 

management  of  the « 401 

tillage  for  a  course  of  years 459 

retention  of  moisture  by 458 

rareCellege 352 

Peninsula,  peaches  in  the — 441 

strawberry  shipments ..— 440 

.*tment  of  Agriculture,  co-operation  of,  with  agiicultnTal  colleges 4 

expenses  of 7 

relation  of,  to  all  branches  of  mral  industry  .......  3 

of  cattle 33 

farm-animals 31 

horses 31 

sheep • .••..  37 

swine •. ...••.•.•••...•..•  37 

in  Iowa ..•....•.••••...••.  477 
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• 
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;on8umption,  statistics  of ! •.••••»..•••«.*.«.  444 

and  poultry ^ •• « ,  443 

iid,footand  mouth  disease  in ......^ .^ 439 

sale  of  short-horns  in ..^. •.•••...•..,..«.,..  433 

Qological  division , .....-•*.,..  4 

science,  applicatioQA  of *.. 448 

aologist  and  curator  of  the  museum,  report  of  the 112 

isesof  the  Department  of  Agriculture 7 

mental  stations 448 

ixnents,  best  method  of  conducting 482 

i»,  agricultural ..-., 54 

01  animal  matter ,.. 57 
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forest  products 59 
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living  animals 57 

miscellaneons  ve^table  matter  "111 60 

seeds,  vegetable  oils,  and  oil^sake  "I- ^ 

sugar  and  its  preparations...        '[[ 59 

tobacco  and  its  products  ..'" I 60 
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Facts,  recent ....-- ^ 

Farin-animals,  coDdition  of .....  .."!'.'".'  jj 

diseases  of -•«......  .....I"].".*  51 

l)Nces  of ---.-... 'J.\',.  5 
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wheat-straw ....."II "1111".  45 
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Fertilizer,  sea-weed  as  a !!111!!1!  43 
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commercial, in  Germany II!!"!!!!!  4S 
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imperfect  pulverization  of lllllll!!!!  C 

natural 111!!!!!!  U 
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